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ABSTRACT
The purpose of this proposal is to understand adolescent students’ perceptions of self-regulated
learning in a flipped learning environment. This qualitative action research study addresses how
the adoption of self-regulating learning (SRL) strategies is one research-based method for
transitioning to a student-centered learning environment (flipped learning environment)
(Matsuyama et al., 2019) where students can take more responsibility for their learning. In this
environment, the teacher is responsible for maintaining the focus of the class, facilitating the
learning process, and providing productive feedback (Gordan et al., 2001; Keiler, 2018) in order
to positively affect academic and nonacademic outcomes (Dignath & Buttner, 2018). A six-week
action research study, focusing on making instructional changes based on the perceptions of
students in a high school math class was be conducted at my home school. Data from interviews,
observations, and documents were be used and analyzed for common themes. The observations
focused on the students’ engagement with the feedback from their teacher, their peers, and the
self-regulated learning strategies. The student interview questions focused on the student’s
experiences with the self-regulated learning strategies, perceptions of feedback provided and
their interaction with the teacher and peers. The results are useful for teachers that are interested
in creating a flipped learning environment, providing valuable self-regulatory feedback and
implementing self-regulated learning strategies.
Keywords: Adolescents, Self-Regulated Learning, Self-Regulatory Feedback, Flipped Learning,
Self-Regulation, Flipped Classroom

2

TABLE OF CONTENTS
Abstract……………………………………………………………………………………………2
Chapter 1: Introduction……………………………………………………………………………4
Chapter 2: Literature Review………..…………………………………………………………...14
Chapter 3: Methodology…….…..……………………………………………………………….48
Chapter 4: Results……...……………………………………………………………………...…81
Chapter 5: Discussion…………………………………………………………………………..117
References………………………………………………………………………………………130
Appendices..……………………………………………………………………………….……145

3

CHAPTER 1: INTRODUCTION
Throughout our lives, the ability to achieve our goals through the adoption and
application of inner and extrinsic motivation and regulation is critical. Inside classrooms,
educators are responsible for fostering this skill in their pupils to lay the groundwork for its longterm application. To do so, teachers must understand teenage children and the different things
that may be done in the classroom to help them intrinsically encourage themselves while also
responding positively to extrinsic incentives. Understanding adolescent students is the first step
toward wanting to make a difference.
Problem Statement
Adolescence is filled with many years of uncertainty, emotional roller coasters, good and
bad decisions. During this time, situations that result in failure and success are necessary to learn
to manage ones' behavior and emotions (Sukel, 2016). A substantial portion of this adolescent
era is spent in some form of structured educational environment, during which children are tested
with events that will put their determination and capacity to wait for gratification to the test. Both
are indicators of their ability to self-regulate and self-control, which has long-term consequences
(Steinberg, 2014). Some people feel that academic aptitude is enough to guarantee success, but
grit, mindset, and dedication are much more important indicators of success (Duckworth &
Carlson, 2013; Steinberg, 2014).
There is no clear consensus from the researchers studied about the most influential
environmental relationships (family, teachers/mentors, and peers) for adolescents and their
ability to learn to self-regulate. Steinburg (2014) believes that families are the most influential,
but Effeney et al. (2013) believe teachers are the most significant influencers. Effeney et al.
(2013) does acknowledge the importance of a families' rituals in terms of homework and study
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routines as a foundation for self-regulated learning but argue that teachers can contribute an
important influence on self-regulation by providing an environment that promotes effective
feedback that can be immediately implemented. Flipped learning is one option for creating an
environment that encourages feedback and self-regulation. The purpose of this action research
study is to explore adolescent pre-calculus students' perceptions of the relationship between a
flipped learning environment and their ability to engage in self-regulation strategies.
Research Questions
1. What are students’ perceptions of self-regulation?
a. What do students perceive to be self-regulated learning?
b. What are students’ perceptions of the importance of self-regulated learning?
c. What are the obstacles associated with becoming a self-regulated learner?
2. What are students’ perceptions of their ability to engage in self-regulatory practices in a
mathematics classroom?
3. What instructional modifications does a teacher make in response to students' perceptions
of one’s ability to engage in self-regulatory practices in a flipped mathematics classroom?
a. What modifications does a teacher make in response to students’ perceptions of
self-regulatory feedback?
b. What modifications does a teacher make in response to students’ perceptions of
self-regulatory feedback practices in a flipped learning environment?
Rationale for the Study
Adolescence is defined by Steinburg (2014) as the period between 10 to 25 years of age.
The early onset of puberty and the later age at which a young adult leaves home contribute to the
expanding disparity. Steinberg (2014) further suggests that self-regulation is the core emphasis

5

of adolescence, thus, it should be one of the aims of adolescent educators. The brain is
extraordinarily adaptable in response to events during adolescence, allowing us to learn and
enhance abilities ranging from basic (like memory) to sophisticated (like self-regulation)
(Steinberg, 2014). Ones' ability to self-regulate could help control or provide balance in the other
areas since self-regulation is the “single most important contributor to achievement, mental
health, and social success” (Steinberg, 2014, p. 16).
Secondary educators have a unique opportunity to help develop the reward, relationship,
and regulatory systems by offering experiences that have a beneficial effect on self-regulation
during this era of life when children are susceptible to external influences such as instructors and
mentors (Steinberg, 2014). The teacher's contribution to the classroom environment might
include themes other than achievement and instruction, such as improved effort, motivation, and
engagement, all of which are crucial for self-regulation (Butler & Winne, 1995). To guarantee
that educators are serving the overall requirements of their adolescent pupils, self-regulation
practices should be incorporated in the classroom. This research offers literature on the need for
self-regulation, constructive self-regulatory feedback, and a flexible learning environment among
adolescents. Applying a constructivist theoretical approach and an action research design will
provide a comprehensive knowledge of adolescent students' perceptions of self-regulated
learning in a flipped learning environment.
Personal Connection
I am interested in guiding adolescent students to increase their independence and assume
more responsibility for their learning. In my fourteen years of teaching, I have found that my
successful students do not rely on their teachers or parents for managing their school lives. They
can productively plan, independently find supplemental resources, advocate for themselves, and
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make adjustments when necessary. I initially decided upon self-directed learning when looking
for a word or phrase to describe these things. After exploring that topic, I was led towards selfregulation as self-directed learning did not focus on adolescent students.
I believe that a qualitative approach (action research) was the best way to design this
research study considering the fact that the students included in this study will be from my
classroom. I did want them to feel like they are participating in an experiment. Instead, I wanted
them to feel like I was introducing them to techniques that they could actively participate in
while sharing their journey through their journals and expressing their views through the
interview process as well as self-regulatory activities. These items were a way for us to partner
together to understand what is going on in the classroom.
The participants in my study were at a stage in life where they were beginning to find
their voices. They have participated in a school and social structure where adults (parents and
teachers) have told them what to do and how they should do it. Many may not be equipped to
make decisions at the micro or macro level of their lives. I sought to highlight a sociopolitical
perspective that called for a shift in the power of the political/school structures, such as influence
and a change of control. The top-down structure of energy must be deconstructed and
reconfigured to empower students with the tools necessary to advocate for themselves and share
in the responsibility for their learning.
My flipped unit, where students are responsible for teaching themselves, is my favorite
unit. Semester after semester, students initially complained about the setup, but it is the unit that
I have the highest scores. For some, it is their first time learning to self-regulate themselves. I
would love to create an environment early in the semester that would allow self-regulation to be
a focal point before and after the flipped unit. I am in a position where I have the opportunity to

7

teach many of my students for multiple years, which means I could start their second class this
way without needed to spend as much class-time on self-regulation during the more advanced
courses.
I did not have any concerns or expectations for my research. I hoped to better understand
the relationship between self-regulatory feedback and how students engage with self-regulation
strategies in and out of a flipped learning environment. I hoped to observe the change in students'
perception of self-regulation techniques as instructional changes were made and document these
changes in a way that would facilitate long-term changes for upcoming semesters.
Conceptual Framework
Since the widely accepted inclusion of self-regulated learning (SRL) into the world of
academia in the 1980s, researchers have undertaken research studies to improve students' ability
to implement self-regulation skills in mathematics (DeCorte et al., 2002; Dignath & Buttner,
2008). The motive behind implementing SRL into mathematics has been to improve academic
achievement. Mathematics student achievement has been studied in SRL research by analyzing
SRL intervention strategies with SRL outcomes being secondary, the adoption of a mathematics
disposition, and an emphasis on environments that supports SRL. Acknowledging the
distinguishing differences between self-regulated learning theories and other forms of learning
theories, supporters of SRL have emphasized (directly and indirectly) the inclusion of the
students’ responsibility and voice in the learning process and quest for academic achievement
(Zimmerman, 1990). This emphasis has been included in the study of self-regulated learning and
mathematics through a quantitative lens where the focus is on SRL strategies' impact on student
achievement. Mathematics achievement can be influenced by the direct and indirect promotion
of SRL strategies such as self-evaluation, goal setting, planning, seeking information,
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monitoring, environmental structuring, self-consequences, memorization, and seeking social
assistance (Zimmerman & Pons, 1986). The effective use of these learning strategies is believed
to be the hallmark of sophisticated self-regulated learning (Sun et al., 2018). It can be embedded
within classroom instruction, regardless of content (Lev & Young, 2001). The direct
implementation of learning strategies can occur through effective instructional practices such as
problem-solving, modeling, and journaling to promote mathematics achievement and a life-long
approach to independent learning. An implicit inclusion of the SRL strategies throughout the
curriculum renders a goal of independent education more explicit (Cleary & Chen, 2009) which
supports an indirect instructional practice. The indirect promotion of SRL strategies can occur
through the arrangement of a learning environment that supports the implementation of selfregulation (Kistner et al., 2010; Paris & Paris, 2001). Direct and indirect promotion of SRL in a
mathematics classroom includes the cognitive, metacognitive, or motivational strategies of SRL
that are present in effective instructional practices and environmental setups that support the
goals of SRL. See Figure 1 for a graphical representation of the conceptual framework.
Self-Regulated Learning
Many researchers, including Bonkers, Borkowski, Winne, Zimmerman, Pintrich, and
others, have given numerous models of self-regulated learning (Aydin & Atlay as cited in
Turkben, 2019). Despite the variety within the theoretical perspectives and models, the definition
of SRL within them all have similar characteristics: goal planning, strategy selection, and
implementation, process monitoring, and the overall effective process (Aminah et al. (2018);
English & Kitsantas (2013); Panadero & Alsonso-Tapia (2014); Stoeger (2008); Tang & Neber
(2008); Zimmerman (2001); Zimmerman (2008)). The focus of this research was on
Zimmerman's social cognitive approach devised by Zimmerman (2008) over three decades ago
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to answer this fundamental question, “How can students become masters of their learning
processes?” (p. 167). The essential question in self-regulated learning is whether a learner
displays personal initiative, perseverance, and adaptive skills necessary to take ownership in their
education. As his research evolved, Zimmerman (2013) defined self-regulation as “the control
that students have over their cognition, behavior, emotions, and motivation through the use of
personal strategies to achieve the goals they have established” (p. 137). According to Pandero &
Alonso-Tapia, (2014), Zimmerman’s concept was regarded as crucial to students' academic
success and a better grasp of the learning process in general.
A cyclical model of SRL, based on social cognitive theory, was proposed by
Zimmerman (2013) to include three self-regulatory phases: forethought, performance, and selfreflection. The forethought phase is used to prepare for learning activities and is designed to
improve that learning. During learning attempts, performance phase techniques help with selfcontrol and self-monitoring of one's performance. After making an effort to learn, the selfreflection phase occurs, intending to optimize a person's reactions to their outcomes. These selfreflections, in turn, impact foresight processes and attitudes about future learning endeavors,
completing a self-regulatory cycle (Zimmerman, 2013). The cyclical attributes of this model
allowed Zimmerman to predict quantitative differences in learning as well as “explain a major
qualitative difference in students' self-regulation” (Zimmerman, 2013, p. 143). The qualitative
nature of his approach was a significant factor for utilizing his model.
Zimmerman's (2008) research resulted in four questions. One of those questions was
addressed in this research study: “can teachers modify their classrooms to foster increases in selfregulated learning among their students” (p. 169), and what is the impact of that change? On top
of that, Schmitz and Wiese (2006) conducted an experimental study that included an intervention
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aimed at assessing the effects of training students to use “key self-regulatory processes, such as
goal setting, time management, planning, behavioral self-motivation, cognitive self-motivation,
and concentration” (Zimmerman, 2008, p. 174). They found that incorporating these strategies
into their instructional practice resulted in higher achievement for students in the control group.
They noted the importance of one instructional design: providing feedback to reassess.
Feedback
The feedback that attends to self-regulation is a mechanism that can be used to further
engagement, motivation and enhance self-efficacy. Hattie and Timperly, (2007) conceptualized
feedback as “information provided by an agent regarding aspects of one's performance or
understanding” (p. 81). It is a potent educational tool for influencing learning and achievement.
The learning process, rather than the outcome (grades), must be considered when considering the
potential implications of feedback. External feedback is valuable information, but internal
feedback during self-regulated activities is also worthy of recognition (Butler & Winne, 1995).
Self-regulated learning methodologies and feedback variety can be used cohesively in a flipped
learning environment.
Flipped Learning
It is essential to distinguish between a flipped classroom and flipped learning. In a flipped
classroom, “content (i.e. lectures), which is normally delivered in-class, is assigned as homework
in the form of video lectures, and assignments that were traditionally assigned as homework are
done as learning activities” (Sletten, 2017). The flipped learning model, developed by The
Flipped Learning Network, consist of four pillars:
1. Flipped learning creates flexible learning environments, allowing students to learn
where they want to learn and when they want to learn.
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2. Flipped learning creates student-centered classrooms in which students are actively
involved in knowledge construction.
3. Flipped learning requires instructors to evaluate what material should be directly
taught in video lectures outside of class in order to maximize in-class active learning
time.
4. Flipped learning requires instructors to facilitate students in active learning
environments, providing feedback and guidance as students construct knowledge.
(Sletten, 2017, pp. 347–348).
The question arises from these four pillars: what can a teacher do within these constructs to
improve the lives of their students without focusing on academic achievement?
Summary
The ability to accomplish the goals that we set for ourselves through the implementation
and use of intrinsic and extrinsic motivation and regulation is important throughout our lifespan.
As educators, we have a responsibility to foster this skill in our pupils to lay the groundwork for
its long-term application. To do so, we must work to understand teenage children and the
different things that may be done in the classroom to help them intrinsically encourage
themselves while also responding positively to extrinsic incentives. Understanding adolescent
kids and their perceptions are the first steps in making a difference. See Figure 1 to see a visual
representation of the conceptual framework that was used to further understand adolescents’
perceptions of self-regulation.
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Figure 1: Graphical Representation of the Conceptual Framework
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CHAPTER 2: LITERATURE REVIEW
The literature review is provided to showcase relevant research related to this action
research study. The purpose of this review is to connect the body of knowledge that has been
established to address the elements in the following research questions:
1. What are students’ perceptions of self-regulation?
a. What do students perceive to be self-regulated learning?
b. What are students’ perceptions of the importance of self-regulated learning?
c. What are the obstacles associated with becoming a self-regulated learner?
2. What are students’ perceptions of their ability to engage in self-regulatory practices in a
mathematics classroom?
3. What instructional modifications does a teacher make in response to students' perceptions
of one’s ability to engage in self-regulatory practices in a flipped mathematics classroom?
a. What modifications does a teacher make in response to students’ perceptions of
self-regulatory feedback?
b. What modifications does a teacher make in response to students’ perceptions of
self-regulatory feedback practices in a flipped learning environment?
The development of self-regulated learning (SRL), particularly from a social cognitive
perspective, and a sociopolitical approach to research and classroom practices made up the
theoretical framework, establishing the first section of this chapter. The next section provides a
distinction between self-regulated learning and self-regulation, acknowledging the subordinate
topic of metacognition. The third section offers a historical analysis of the ways that SRL has
been studied in secondary mathematics education. The fourth section focuses on literature related
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to a teacher’s direct contribution to the study through successful instructional practices, flipped
learning, and feedback. The literature review will conclude with a summary.
Theoretical Framework
Sociopolitical Perspective
The sociopolitical perspective calls for a shift in the power of political structures such as
influence, decision making, and a shift in control and responsibility within schools and
individual classrooms. As per Valero (2005), the top-down structure of power must be
deconstructed and reconfigured to empower teachers and students with the tools necessary to
advocate for an equitable voice in the study of mathematics as a social activity and practice.
Additionally, Valero (2004) advocates for equitable access to mathematics education,
considering mathematics is powerful as if mathematics in itself can exert power. It is the
participants in the activities of everyday life that use mathematics as a tool of power.
Gutierrez’s (2017) study suggests a critique and attack on the status quo as the foundation
for acknowledging and dismantling the inequities within our social and political systems.
Critique creation through social political lens acknowledges the existence of power and
facilitates a focused examination of structural inequities by obtaining the tools necessary to be a
representative voice against the imbalance of power and lack of identity (Gutierrez, 2017;
Kitchen, 2017; Stinson & Bullcok, 2015; Valero, 2004). As mathematics research takes a
sociopolitical turn, the intertwining of knowledge, power, and identity (Gutierrez, 2013) focuses
on the issues of power and politics in research. Many researchers challenge the notion that
mathematics is powerful (Adiredja, 2017). Adopting this sociopolitical approach extends beyond
choosing a particular set of theories or methodologies. It requires an attitude and approach to
research and practices that consistently acknowledge the existence of the power between the
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“didactic triad: the relationships between teacher, learners, and mathematical content” (Valero,
2005, p. 2).
Because of its emphasis on power disruption, self-reflective nature, concentration on
identity, and subtle admission of the hubris of some mathematics educators, the sociopolitical
perspective resonates with me as a teacher and a novice researcher. As a mathematics instructor,
it is critical to challenge our attitudes toward mathematics and its perceived value (Gutierrez,
2017). If we want to create an atmosphere of shared power and identity recognition without
jeopardizing content knowledge, we must first create an environment of shared power and
identity recognition.
Social Cognitive Framework of SRL
According to Zimmerman (2013), the development of self-regulated learning (SRL)
equates to “the control that students have over their cognition, behavior, emotions and
motivation through the use of personal strategies to achieve the goals they have established” (p.
137). Zimmerman’s influences dates back to the early 1980s, as research on metacognition and
social cognition exposed the possibility of a groundbreaking perception of students’ unique
differences (Zimmerman, 2002). The publishing of a special edition of Contemporary Education
Psychology following a discussion at the American Education Research Association annual
meeting in 1986 was a watershed point in self-regulation research. Following its publication, the
concept of SRL expanded to encompass cognitive, metacognitive, and motivational techniques,
which assisted in the creation of a hitherto undeveloped responsibility on the part of students to
take charge of their own learning. The publication combined research on learning strategies,
metacognitive monitoring, self-perceptions, decision-making strategies, and self-control by
researchers such as Monique Boekaerts, Lyn Corno, Steve Grapham, Karen Harris, Mary
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McCaslin, Barbara McCombs, Judith Meece, Richard Newman, Scott Paris, Paul Pintrich, Dale
Schunk, and others (Zimmerman, 2008).
Despite the fact that metacognition and social cognition were important foundations for
SRL, they were unable to address the variance in definitions, and therefore I settled with the
most generally cited options from the literature review for metacognition and social cognition
definitions. Winne and Perry (2000) defined metacognition as “the awareness learners have
about their general academic strengths and weaknesses, cognitive resources they can apply to
meet the demands of particular tasks, and their knowledge about how to regulate engagement in
tasks to optimize learning processes and outcome” (p. 533). Beer and Ochsner, (2006) further
defined social cognition as “the perception of others, the perception of self, and interpersonal
knowledge” (p. 99). During this period, Zimmerman (2002) hypothesized that students' lack of
metacognitive awareness was contributing to learning inadequacies, and social cognitive
researchers were investigating the development of self-regulation in children and its social
influences (Zimmerman, 2002).
Self-regulated learning emphasizes a shift of responsibility from external influences to
internal accountability, but that does not equate to the acquisition of knowledge and engagement
in the learning process being an independent process. SRL recognizes that people have some
control over their learning in a variety of contexts, relationships, and situations (Paris &
Winograd, 1999), but most students require assistance to be able to develop into self-regulated
learners as they progress through the self-directive processes within SRL that enables learners to
make the necessary cognitive, behavioral, and motivation adaptions.
Self-regulated learning encompasses more than the ability to accomplish independent
learning responses and more than an ability to make adjustments based on feedback. It involves
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proactive efforts to search for and benefit from education opportunities. Zimmerman (2008) adds
to the perception of the self-directive process by emphasizing the importance of the “proactive
process that student use to acquire academic skills… rather than as a reactive event that happens
to students due to impersonal forces” (p. 167). Paris and Winograd (1999) present three vital
components that students should possess as they engage in the proactive process of selfregulation. They include (1) Awareness of successful thinking and assessments of one's own
thinking habits are both important parts of becoming self-regulated, (2) Individual developing
repertory of strategies – for learning, studying, controlling emotions and pursuing goals and (3)
Motivation. If actively engaged, the proactive process of SRL also encourages reactive events,
such as reaction and analysis of feedback and the self-reflection phase which is included with the
various models of SRL.
The field of SRL has produced a variety of theoretical approaches and conceptual models
that focus on the variation of constructs that address how students can become self-regulated
learners. Before addressing the variety within those constructs, it is important to look at common
assumptions they have about students and their ability to self-regulate. Moos & Ringdal (2012)
composed a literature review, consisting of 38 articles on self-regulated learning in classrooms,
and concluded with four assumptions regarding students and their ability to self-regulate. To
start, it is expected that students can monitor and regulate their cognition, behavior, and
motivation, processes that are influenced by a variety of factors such as individual differences
and developmental restrictions. Supposedly students actively develop their own individual goals
and meaning based on both the learning setting and existing knowledge, according to a second
premise. As a result, pupils participate in a productive learning process. Not unexpectedly, all
student behavior is believed to be goal-directed, and the process of self-regulation includes
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changing behavior to attain goals. Finally, the relationship between a student's performance,
environmental circumstances, and individual attributes is thought to be mediated through selfregulatory behavior (Moos & Ringdal, 2012). The process of developing models would be
impossible without first understanding and explaining the assumptions that underpin selfregulated learning.
Models of Self-Regulated Learning
According to Panadero (2017), SRL, the cognitive, metacognitive, behavioral,
motivational, and emotional/affective aspect of learning, has become “one of the most import
areas of research within educational psychology” which opens the door for an abundance of
researchers to monopolize on the opportunity to contribute to our knowledge about self-regulated
learning (p. 1). In a comprehensive review of six models of self-regulated learning, Panadero
(2017), explores their history and development, description of the model, empirical support and
constructed instruments. The six models consisted of work by Boekaerts, Efklides and Hadwin,
Pintrich, Jarvela and Miller, Winne and Hadwin, and Zimmerman. Moreover, all these theories
agree that self-regulation is made up of several processes such as monitoring and goal setting
(Pandero & Alonso-Tapia, 2014). It is cyclical, meaning that each task performance offers
feedback for the approach employed in subsequent tasks.
The literature review revealed that the number of citations across the six models
contained a significant gap as shown in Table 1. The difference in citations does not imply lower
quality, but it does provide insight into the most widely acknowledged research and
implementation models, allowing Panadero to compare the top four referenced models.
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Table 1.
The Number of Citations per SRL Model
Model

Publication

Total Citations

Citations Year

Boekaerts

Boekaerts and Corno,
2005
Efklides, 2011
Hadwin et al., 2011
Printich, 2000
Winne and Hadwin,
1998
Zimmerman, 2000

1011

84.25

251
196
3416
1037

41.83
32.67
200.94
54.58

4169

245.24

Efklides
Hadwin et al.
Pintrich
Winne and Hadwin
Zimmerman

Boekaerts' work can be traced back to the late 1980s, making it part of the earliest SRL literature.
She was the first to utilize a “situation-specifics” measure to assess motivation and SRL, with the
purpose of explaining the function of goals e.g., how students activate various types of goals in
relation to SRL. Boekaerts' (1997) work resulted in two models of SRL: a structural model,
consisting of six components “domain-specific knowledge and skills, cognitive strategies,
cognitive self-regulatory strategies, motivational beliefs and theory of mind, motivation
strategies, and motivational self-regulatory strategies” (Panadero, 2017, p. 4) and the Adaptable
Learning Model which later evolved into the Dual Processing Model (Panadero, 2017).
Information Processing Theory (IPT) guides Winne and Hadwin's approach and consists
of four phases of SRL. The first phase involves understanding the task while the second phase
consist of goal setting and how to accomplish the goals. The third step constitutes study tactics
and enactment of strategies. The final step requires metacognitively adapting to studying. (Moos
& Pingdal, 2012; Panadero, 2017). Schunk (1995) points out an omission in the literature cited
by Winne and Hardwin. Schunk study emphasizes the importance of students' views, including
their perceptions of themselves, others, and the learning environment. These perceptions are
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based on subjective information that may contrast with other information held by learners or
others. Nonetheless, such beliefs have an impact on pupils' efforts to self-regulate. (Schunk,
2005b). The study further argues that “metacognitive knowledge” should be included with
student perceptions, considering the impact of perceptions on motivation, which is a vital part of
SRL.
Pintrich (1999), expanding on Schulk's work, proposed a four-phase SRL model:
forethought, monitoring, control, and reaction and reflection (Panadero, 2017). The phases
included in Pintrich's model are similar to others. Yet, Pintrich’s model is unique as his focus
switched from motivational beliefs impact on self-regulation (Pintrich, 1999) to include the
incorporation of “individual's attempts to control their own overt behavior” (Panadero, 2017, p.
13).
Although the scope of this research does not allow for an in-depth examination of each
model mentioned, Panadero (2017) provides a brief explanation for the increased number of
Zimmerman (2000) citations. When comparing the four models, Zimmerman and Pintrich
presented more precise sub processes than Boekaerts and secondly, they include motivational
and affective characteristics than Winne and Hadwin. Furthermore, the models of Boekaerts,
Winne, and Hadwin are less intuitive, and proper application necessitates a better understanding
of the underlying theory. This is not to say that these two models are not useful, but on the
contrary, the two studies focus on two primary aspects of SRL such as emotion control and
metacognition. Finally, Zimmerman's model has been the most popular in the field according to
Moos and Ringdal's (2012) research of the teacher's role in SRL in the classroom, since it
provides “a robust explanatory lens” that “may benefit the most when working with teachers, as
advocated by these authors” (Panadero, 2017, p. 13).
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Staying within the framework of social cognitive theory, Zimmerman (2002) proposed a
cyclical model of SRL to “address the issue of causal relations between SRL processes and
essential motivational beliefs, and learning outcomes (Zimmerman, 2013, p. 142). This social
cognitive approach “assumed that environment factors have a bidirectional interaction with
students' personal and behavioral characteristics” (Moos & Ringdal, 2012, p. 3). This cyclical
model consists of three self-regulatory phases: forethought, performance, and self-reflection
(Zimmerman, 2013).
The forethought phase is intended to assist learning by encompassing the process and
efforts that occur prior to learning (Cleary & Chen, 2009; Moos & Ringdal, 2012; Zimmerman,
2013). According to Panadero (2017), Students examine tasks, create objectives, plan how to
achieve them, and a variety of incentive beliefs energize the process and impact the activation of
learning mechanisms during this period (Panadero, 2017). The behavioral implementation phase
includes the performance phase, which focuses on self-control and self-monitoring as a means of
learning (Cleary & Chen, 2009; Moos & Ringdal, 2012; Zimmerman, 2013). Here, students
perform the work while monitoring their progress and employing a variety of self-control tactics
to maintain cognitive engagement and motivation to complete the assignment (Panadero, 2017).
Following the learning efforts, the self-reflection phase is enacted, during which the reaction to
the outcome is analyze (Zimmerman, 2013).
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Figure 2
Zimmerman's Cyclical Model (Panadero, 2017).

Although Zimmerman's cyclical model was the chosen as the theoretical perspective on
SRL in this study, it was essential to acknowledge the lack of inclusion of self-regulation's social
instructional aspects (Panadero & Alphonso-Tapia, 2014). These issues were dealt with using
two related models: First, Zimmerman explored these aspects in his triadic model from a sociocognitive perspective (Zimmerman, 1989); and second, the multi-level method described the
social origins of self-regulatory processes. The model drew on Zimmerman’s extensive research
on cognitive modelling and how social control can be gradually phased out as self-regulatory
control is phased in. By contrast, Zimmerman’s cyclical phase model focuses on how
metacognitive and motivational processes and beliefs interact during successive feedback cycles
(Pandero & Alpnso-Tapia, 2014).
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Self-Regulated Learning vs. Self-Regulation
SRL is an evolved sub-category of a theoretical change within self-regulation that
emphasizes academics. As Lajoie (2008) put it, theory evolution can be as smooth as a natural
development. Old ideas die as they outlive their usefulness and new ones thrive on one hand
while theory change can devolve into a fight of words, dividing our field into opposing factions
(Lajoie, 2008). According to Lajoie (2008), theory reform must be based on empirical findings
and collaborative dialogue in order to be healthy and valid. He was not the only researcher in
2008 to feel the need to focus on self-regulated learning's relationship with self-regulation.
The journal of Educational Psychology Review created a special edition in 2008 to
discuss the natural progression of metacognition, self-regulation (SR), and self-regulated
learning (SRL). This edition “served to move the field forward without alienating those who
have been working within a paradigm with one set of assumptions for several years” (Lajoie,
2008, p. 469), starting with the researcher responsible for metacognition.
According to Lajoie (2008), Flavell (1971) coined the word “metacognition,” which he
defined as “thinking about one's thinking” (Lajoie, 2008, p. 469). Flavell explained
metacognition from a developmental standpoint, stating that we learn to monitor our thinking by
knowing what to watch (metacognitive knowledge that arises from experience, setting objectives
to acquire understanding, and activating techniques to achieve goals and evaluate one's progress
(Lajoie, 2008). Baker and Brown (1984) further classified metacognition as “knowledge about
cognition (monitoring and self-regulatory mechanisms for checking the outcome, planning,
monitoring, effectiveness, testing, revising, and evaluating strategies” (as cited in Lajoie, 2008,
p. 470). The phrase “self-regulation” arose from this theoretical schism, providing researchers
with a framework for modern self-regulation.
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Albert Bandura's (1986) Social Foundations of Thought and Action had a significant
impact on the development and trajectory of self-regulation (Bandura, 1991; Dinsmore et al.,
2008; Schunk, 2008a). Bandura (1986) broadened the definition of self-regulation by
incorporating it into his social cognitive theory of human behavior, describing it as “the process
of influencing the external environment by participating in functions of self-observation, selfjudgment, and self-reaction” (as cited in Schunk, 2008, p. 465). This modern concept of selfregulation highlights the environments, people, and behavior's mutual determinism (Lajoie,
2008; Dinsmore et al., 2008).
The development of a new phrase coupled with self-regulated learning, is assumed to be
the result of a greater emphasis on self-regulation in academic settings (Dinsmore et al., 2008;
Lajoie, 2008). Zimmerman (1986) described self-regulated learning as “the process by which
students activate and sustain cognitions and behaviors that are systematically oriented toward the
achievement of their learning goals, “based on Bandura's work (Schunk, 2008, p. 465).
Consequently, an amplified emphasis on self-regulation in an academic setting is thought to be
the catalyst behind developing a new term, self-regulated learning (Dinsmore et al., 2008;
Lagoie, 2008). Drawing on Bandura's work, Zimmerman (1986) defined self-regulated learning
as the process whereby students activate and sustain cognitions and behaviors systematically
oriented toward the attainment of their learning goals” (Schunk, 2008, p. 465).
A vital conceptual deduction is that all three concepts, metacognition, self-regulation, and
self-regulated learning, are not discrete. Any boundaries between them are “bound to be very
fuzzy and permeable” (Kaplan, 2008, p. 479). There are both commonalities and differences that
exist between all three terms. The commonality includes the connection between self-awareness
and intention as there is an irrefutable conceptual principle that binds these three constructs,
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“namely, that individuals make efforts to monitor their thoughts and actions and to act
accordingly to gain some control over them” (Dinsmore et al., 2008, p. 404). Another similarity
is the firm connection with theory. Fox and Riconscente (2008) noted that metacognition and
self-regulation are generally understood within the context of all activities for individuals of all
ages and stages of development. In contrast, by most definitions, self-regulated learning is
limited to students competing in academic competitions (Kaplan, 2008). On top of that,
Dinsmore et al. (2008) highlighted the developmental differences between the trajectories of
metacognition and self-regulation and self-regulated learning. “Metacognition and selfregulation developed in parallel with little observable cross-fertilization, most models of selfregulated learning incorporate aspects of both metacognition and self-regulation to shape its lens
on learning monitoring” (Kaplan, 2008, p. 479).
Secondary Mathematics Education
Interventions
In the early 1990s, mathematics interventions emphasized metacognitive theory
(Boekaerts & Corno, 2005), primarily citing Winne and Hadwin's theoretical model. Wang and
Sperling (2020) recognized Zimmerman's model of social cognition theory had become the most
talked-about theoretical paradigm. His model had a significant impact on self-regulation and
SRL mathematics research since its debut. Included with Zimmerman's (1990) cyclical model
were 14 commonly known SRL strategies: “self-evaluation, organization, and transformation,
goal setting, and planning, information seeking, record keeping, self-monitoring, environmental
structuring, giving self-consequences, rehearsing and memorizing, seeking social assistance and
reviewing” (p. 7). Each SRL framework referenced previously contained some variation of these
tactics. A third often referenced model appeared shortly after Zimmerman's cyclical model.
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When studying SRL and motivation, scholars have typically used Pintrich's model. These three
theoretical models serve as the framework for interventions in SRL and mathematics classroom
research (Wang & Sperling, 2020). Despite the fact that we can narrow down a theoretical base,
their research does not yield definitive results on their universal effectiveness.
Dignath et al. (2008), in a synthesis of 35 studies, found that SRL interventions that
included a combination of metacognitive and motivational strategies were more effective for
secondary students when compared to the cognitive approach alone. Many years later, Donker et
al. (2014) reported contrasting results when they concluded that cognitive strategies were more
effective than motivational strategies (as cited in Wang & Sperling, 2020). Like many other
research areas in mathematics education, there is no consensus on whether interventions based
on metacognition, social cognition, or motivation are the most effective for secondary
mathematics education (Gutierrez, 2017; Wang & Sperling, 2020).
Mathematical Disposition
Berry and Sahlbery (1996) used DeCorte's (1995) model of good learning—a
constructive, cumulative, self-regulated, goal-oriented, situated, and collaborative process of
knowledge building and meaning construction—to assess the perspectives of 193 adolescent
students (aged 15) in England and Finland on learning (as cited in De Corte et al., 2000). They
discovered that both students and teachers saw adolescent pupils as passive receivers of the
information which could be regulated externally. This belief contradicted the socialconstructivist approach to self-regulated learning, paving the door for a plan that favored De
Corte’s concept of good learning.
There is a growing consensus in self-regulation within mathematics education that
argues that acquiring a mathematical disposition is necessary to be competent in mathematics. In
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contrast, De Corte et al. (2000) argued many years before that it was the ultimate goal of student
learning to acquire this disposition as opposed to concentrating on concepts and skills in
isolation. Successfully mastering such a disposition requires attaining five components: a solid
knowledge base involving mathematics content, heuristic methods for problem-solving,
metacognitive and metavolitional knowledge, positive mathematics-related beliefs, and selfregulatory skills (De Corte, 2007).
Although all five categories hold equal importance for a mathematical disposition, the
fifth category is of greater importance for this paper: self-regulatory skills. The SR skills:
Embrace skills relating to the self-regulation of one's cognitive processes (metacognitive
skills or cognitive self-regulation; e.g., planning and monitoring one's problem-solving
strategies), on the one hand, and skills for regulating one's volitional processes/activities
(metavolitional skills or deliberate self-regulation; e.g., keeping up one's attention and
motivation to solve a given problem, on the other hand. (De Corte, 2007, p. 21)
The development of a mathematics disposition cannot take place inside an environment that does
not support the goals of SRL and mathematics achievement.
Learning Environment
Educators' ability to generate educational opportunities starts with the environment where
students are expected to focus on learning. Successfully creating a classroom environment that
nurtures the behaviors and dispositions that are supportive of SRL is critical to implementing
SRL strategies in hopes of improving student achievement (Corno & Randi, 1999; Darr &
Fisher, 2005). Several researchers have attempted to explore how classroom environments can
support the development of self-regulation in mathematics (DeCorte et al., 2000; Pape et al.,
2003; Schunk, 1996, as cited in Darr & Fisher, 2005). Research has shown that combining the
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cognitive, metacognitive, and motivational SRL strategies with a focus on content requires a
classroom environment that (a) fosters opportunities to seek challenges, reflect, take ownership
of failure and success, and (b) specific instructional practices (Bell & Pape, 2014; De Corte et al.,
2000; & Paris & Paris, 2001).
In a study analyzing the teaching practices of forty mathematics teachers, Kistner et al.
(2010) evaluated direct and indirect promotion of self-regulation by analyzing a coding scheme
that included the following strategies: elaboration, organization, problem-solving, planning and
systematic activity, monitoring and evaluation, resource management, causal attribution, action
control, and feedback. They found that organizational strategies, as well as a supportive learning
environment, show a positive correlation to academic achievement as opposed to other
systems—elaboration, planning, and systematic activity, monitoring and evaluation, resource
management, and feedback—that did not show a significant correlation in the improvement of
mathematics skills and knowledge. This study echoed the results found by Lev and Young,
(2001) where a discriminant analysis with 14 SR activities indicated that the arrangement of the
physical setting was a predictor for academic achievement.
Environmental structuring methods bring the learner's attention to ecological preparation
and, to be more effective, require learner participation. The desired involvement in the
environment does not have to be the physical environment. De Corte et al. (2000) list three
components of instruction that appear to foster self-regulation: “realistic and challenging tasks;
variation in teaching methods, including teacher modeling, guided practice, small group work,
and whole-class instruction; and classrooms that foster positive dispositions towards learning
mathematics” (as cited in Darr & Fisher, 2005, p. 2). The need for a cheerful disposition towards
learning mathematics supports the non-physical emphases of the learning environment and led us

29

to a well-cited set of guidelines, which has been included in many research articles on selfregulation in the mathematics classroom. De Corte et al. (1996) deduced five policies for
ensuring a solid mathematics learning environment that promotes self-regulated learning and
academic achievement:
•

Encourage and assist students' acquisition processes to be constructive, cumulative, and
goal oriented;

•

Improve pupils' ability to self-regulate their learning processes;

•

As much as feasible, embed learning in authentic situations that are rich in resources and
provide plenty of possibilities for interaction and collaboration;

•

Allow for variable instructional and emotional support adaptations, taking individual
student characteristics into consideration; and

•

Assist students in acquiring general learning strategies and problem-solving skills
through the mathematics curriculum. (as cited in De Corte et al., 2000, p. 691)

These five guidelines are a simple blueprint for improving the mathematics learning
environment. Still, they should be a tool for overall good teaching and the inclusion of SRL,
despite the content area.
When studying how teachers can bring self-regulated learning into the classroom, it
remains unclear in the literature on effective methods to do so. Still, the acknowledgment of its
importance has been shown (Callan & Shim, 2019). Despite being needed, teachers are not
implementing SRL strategies, resulting from a lack of confidence, understanding of the available
research or opportunities for professional development to instruct teachers on self-regulation
strategies (Callan & Shim, 2019; Dignath & Buttner, 2018). This lack of implementation
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dramatically affects the amount of research available, leaving many educators unable to engage
with SRL.
An extensive meta-analysis of “what is known” is beyond the scope of this brief paper;
however, the findings of one study are worth mentioning. Through their review, Dinsmore et al.
(2008) found that there are two classes of SRL research. On one hand, some people conduct selfregulation research but use “learning” to place their work in the academic realm while others
believe that self-regulated learning is primarily about the person-environment connection
(Dinsmore et al., 2008).
The person-environment interaction addressed the absence of interaction between
students and teachers or their peers. It focused on examples such as online classes or
asynchronous learning. The lack of literature managing this type of SRL in mathematics
classrooms is surprising and presents another research gap. There are also lingering questions
that are of interest from the three ways that SRL has been studied in a mathematics classroom:
(1) Are there specific pedagogical strategies that are more appropriate for gifted secondary
mathematics classrooms, and (2) What are students' perceptions of SRL and how do they engage
in the implementation of SRL strategies based on those perceptions in a math classroom? This
study explored possible answers to such questions.
Instructional Practices
Wang and Sperling (2020) reviewed thirty-six compelling self-regulated learning
intervention studies in mathematics classrooms. They found that teachers focused on
mathematical problem-solving tasks focused on cognitive strategies, and students' metacognitive
awareness was emphasized through error diagnosis, self-questioning, and a combination of both
approaches. A few studies implemented motivational strategies that combined cognitive and
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metacognitive strategies, focusing on enhancing students' self-efficacy and goal setting in
mathematics learning. Studies that included multiple designs tended to be more effective than
studies that included a single process, consistent with results reported by Dignath and Buttner
(2018), where teachers' direct and indirect promotion of SRL in primary and secondary school
mathematics classes was evaluated. Both studies presented the argument that teaching SRL
strategies separately is not sufficient to impact academic achievement, leaving the inevitable
emphasis on ways to implement these strategies while maintaining the importance of content.
Problem Solving. Researchers have infused SRL learning strategies into problemsolving to increase students' conceptual understanding, which leads to long-term retention and
academic achievement. It is the area of mathematics education where there is an apparent need
and direct application of self-regulatory skills and strategies. Darr and Fisher (2005) argue that
problem-solvers must employ a self-regulated approach of analysis, planning, and exploration to
make sense of a situation and become expert problem solvers, which echoes a pivotal study that
took place 20 years earlier.
Schoenfeld (1985) conducted a comparative study where high school geometry students
and expert college math students were asked to solve a series of problems. The researchers found
that the difference in response between the college students (adept problem solvers) and the
geometry was their inability to self-regulatory practices. In response, Schoenfeld attempted to
create a robust learning environment by embedding cognitive self-regulatory strategies into
problem-solving within geometry, consisting of five stages:
(1) analysis oriented towards understanding the problem by constructing an adequate
representation, (2) designing a global solution plan, (3) exploration oriented towards
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transforming the problem into a routine task, (4) implementing the solution plan, and (5)
verifying the solution (as cited in De Corte et al., 2000, 703).
Cleary and Zimmerman (2004) created a school-based intervention, the self-regulation
empowerment program (SREP), which incorporates a problem-solving model from cognitive
psychology with Zimmerman's (2000) cyclical model of SRL. They suggested the creation of a
problem-solving classroom by incorporating SREP principles such as frequent performance
opportunities, immediate strategic feedback, and graphic procedures for self-record performance
outcomes. This model supports increased self-regulatory behaviors and influences students' selfefficacy towards mathematics, creating a path towards increased mathematics achievement.
Within these two examples of an effective problem-solving process, the researchers emphasized
another area of interest: modeling.
Modeling. Extensive use of modeling effectively demonstrates the correct way to apply
heuristic methods of computational tasks and conceptual understanding in mathematics
education. In the primary, traditional teaching form, students are given multiple opportunities to
repeat the process previously witnessed. After the initial demonstration, teachers assume the role
of facilitator by encouraging exploration, offering hints, scaffolding, and providing immediate
feedback. Lev and Young (2001) suggest extending this idea of learning through modeling by
embedding self-regulation training directly into instruction by “modeling self-regulation,
cognitive apprenticeships and providing attribution feedback to identify appropriate strategies”
(p. 93) to utilize during problem-solving.
Overall, students have been exposed to the idea of modeling since they began their
educational journey. It is hard to imagine a classroom (at all levels) that does not incorporate this
practice at some point. Including this concept with the SRL strategies allows students to develop
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and reflect on their procedural and conceptual approaches to problem-solving independently or
collaboratively. It is essential to include the independent nature of self-regulated learning as we
move to the next section, where we discuss an indirect promotion of SRL that is not attached to a
distinct instructional practice but instead a way to evaluate ones' performance with problemsolving and modeling.
Self-Analysis. The teacher's opportunity to implement SRL strategies extends beyond its
direct inclusion in the content-specific process and implementation phase of the cyclical process.
As we venture into the self-reflection phase of the self-regulated learning process, the included
research shows how researchers and educators have used feedback to foster error analysis, grade
improvement opportunities, and reality checks as instructional practices to promote mathematics
achievement.
Zimmerman (2013) addressed strategies related to the reflection phase of SRL in a study
of at-risk community college students enrolled in a mathematics course. By utilizing metaassignments, assignments that involve recording one's thinking and actions during the stages of
self-regulated learning (Nilson, 2013), they attempted to promote SRL by turning their students'
errors into beneficial learning opportunities. The self-reflection responses to feedback were
enhanced by (a) modeling of error correction, (b) guided opportunities for self-reflection
throughout the formative assessment opportunities, and (c) an incentive system that encourages
and rewards successive attempts at content mastery (Zimmerman et al., 2011). These
instructional mechanisms aided students in processing feedback and error analysis as an
extension of their mathematical learning experience, prompting another opportunity to engage in
the cyclical process.
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It would be great if all students would buy into SRL for the sake of becoming lifelong
learners that intrinsically value the content being taught, but that is not always the reality. Both
teachers and students have a goal of increasing academic achievement, which is generally
evaluated by a numerical value being assigned to gauge ones' product. One instructional practice
has proven to be effective in providing opportunities to increase ones' grade by earning points
back through the error analysis process or completing a follow-up assignment (Corno & Randi,
1999; Nilson, 2013). The ability to demonstrate mastery also impacts students' level of selfefficacy.
Self-efficacy has proven to be an essential predictor of mathematics achievement. Staying
true to the cyclical model, self-reflection forms (Zimmerman et al., 2013) and reality checks
(Nilson, 2013) have been implemented into mathematics classrooms to increase the
metacognitive process of self-reflection. Despite the possible variation within the forms, the
nature of the open-ended questions possessed similar characteristics:
•

Evaluate the level and type of preparation before the task.;

•

Analyze the discrepancies between the actual and expected grades;

•

Rate the confidence level to complete another similar task; and

•

Set a new goal.

An example of an error analysis form and quiz correction sheet is included in Appendix C.
Journaling. If students are to become self-regulated learners, they should have
opportunities that will allow them to scrutinize their thinking. Reflective journaling in
mathematics permits students to write about and share their experiences, thoughts, and emotional
state while engaging with mathematics (Darr & Fisher, 2005). The importance of grades is
minimized, emphasizing a focus on long-term growth and understanding (Corno & Randi, 1999).
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Journaling also provides teachers an opportunity to interact with the unspoken perspectives of
students, which gives them an avenue to explore qualitative feedback. This notion is not always
present in a mathematics classroom.
Overall, educators use knowledge about SRL in different ways. There is a consensus that
“students of all ages can benefit from analyses and discussions of strategies for learning,” (Paris
& Paris, 2001, p. 99), but the most effective delivery method is unknown. It almost seems
counterproductive to try and delegate any one way as the most effective. Each group of students
deserves the opportunity to be evaluated to determine what will work best for them as a group
and individually. Corno and Randi (1999) were on the right track when they partnered with
educators to facilitate the individual development of models to teach SRL to their particular
students. Having the ability to make the necessary adjustments require educators to have more
than one tool in their toolbelt, which should be a goal of all educators, as we also strive to
complete the SRL cycle of planning, implementation, and self-reflection as well as improve our
craft and embrace the constructivist nature of Education.
Staying true to a constructivist perspective on learning entails a deliberate
acknowledgment of the student's interaction and the learning environment, which is possible in a
flipped learning model. Flipped learning is a theoretical model and practical way to establish a
robust mathematics environment that can focus on a mathematics disposition while fostering an
increase in life skills such as self-regulation and mathematics achievement.
Flipped Learning
Rasheed et al. (2020) compiled a systematic literature review to address the limited
amount of research (2010–2019) that focused on self-regulated learning in a flipped classroom.
The study's goal was to provide an overview of students' self-regulation in a flipped classroom,
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the strategies that have been investigated, and the suggestions for improving self-regulation. See
Table 2 for a summary of their findings.
It is essential to distinguish between a flipped classroom and a flipped learning model. In
a flipped classroom, direct content instruction, typically delivered face-to-face, is delivered
through videos as homework. Once categorized as homework, assignments become in-class
learning activities (Ng, 2018; Sletten, 2017). The flipped classroom model offers opportunities
for students to dictate their learning pace, accept responsibility for the level of preparation for inclass activities, and promotes self-directed monitoring of learning goals (Ng, 2018; Sun et al.,
2018). The flipped learning model, developed by The Flipped Learning Network, consists of four
pillars (flexible environment, learning culture, intentional content, and professional educator):
1. Flipped learning provides students with a flexible learning environment in which they
can learn when and where they wish.
2. Flipped learning creates “student-centered” classrooms in which students actively
participate in the creation of knowledge.
3. To maximize in-class active learning time, flipped learning requires instructors to
determine what information should be explicitly presented via video lectures outside of
class.
4. Instructors must promote active learning settings with flipped learning, providing
feedback and assistance as students create knowledge. (Sletten, 2017, pp. 347–348;
Hamdan et al., 2013)
The question arises from these four pillars: what instructional practices attributed to SRL can
teachers implement within these constructs to impact student achievement? In a flexible learning
environment, teachers provide flexibility in their physical space, timelines, and the structure for
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Table 2
Self-Regulation Strategies Investigated in Flipped Classrooms
Articles
Ng. E. M. (2018). Integrating
self-regulation principles with
flipped classroom pedagogy
first year university students.
Computers & Education, 126,
p. 65-74.
Bingen, H. M., Steindal, S. A.,
Grumsik, R., and Tveit, B.
(2019). Bursing students
studying physiology within a
flipped classroom, selfregulation and off=campus
activities. Nurse Education in
Practice, 35, p. 55-62.

Aim
To determine whether flipped
classroom with reference to
self-regulation principles, is a
good pedagogy for
improving formative learning
outcomes
To explore study activities of
students in a flipped
classroom by the use of using
various digital tools

Sun, Z., Xie, K., and
Anderman, L. H. (2018). The
role of self-regulated learning
in students/ success in flipped
undergraduate math course.
The Internet and Higher
Education, 36, 41-53.

To examine the relationships
between three key selfregulatory constructs- selfefficacy, prior domain
knowledge and the use of
learning strategies’ with
academic achievement

Cakiroglu, U. & Ozturk, M.
(2017). Flipped classroom
with problem-based activities:
Exploring self-regulated
learning in a programming
language course. Journal of
Educational Teachnology &
Society, 20(1), p. 337-349.

To explore how the selfregulated learning skills of
the students develop in a
flipped learning environment
in which problem-based
activities were used.

Chen, Y. T., Liou, S., & Chen,
L. F. (2019). The relationship
among gender, cognitive
styles, learning strategies, and
learning performance in the
flipped classroom.
International Journal of
Human-Computer Interaction,
35(4-5), p. 395-403.

To improve effective learning
and teaching by investigating
the influence of cognitive
style, gender and different
teaching strategies in the
flipped classroom
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Results
Findings of the study shows students ability to
apply their self-learned knowledge prior to
their face-to-face classes.

Students were more comfortable using
resources from an external commercial
website. As such, this finding could arguably
be related to students/ need for an autonomy.
Results show that nursing students’ ability to
perform self-regulated learning could be
affected by the adaption to higher education.
Secondly, students that were able to handle
stressful situations and students with high
ability to handle stressful situations looked to
adopt more self-regulation strategies for
studying.
Results show that self-efficacy and online help
seeking strategies were significantly positively
related to academic achievement in both the
pre-class and in-class flipped classroom
components.
Students’ self-efficacy in collaborative learning
had a positive impact on their use of help
seeking strategies during in-class learning.
The goal setting and planning, self-regulated
learning, task strategies and help seeking skills
of the students were significantly greater in inclass sessions. During the pre-class or online
component, goal setting and planning,
environmental structuring skills were
significantly high, while time management,
monitoring help seeing, self-evaluation and
self-efficacy skills were moderate while
monitoring skills were significantly lower.
Learning strategies and cognitive style
significantly affected students’ satisfaction and
learning performance. The peer-learning,
interactive video and social management issues
associated with group work improves students’
motivation towards self-regulation.

work completion. “Educators often physically rearrange their learning space to accommodate the
lesson or unit, which might involve group work, independent study, research, performance, and
evaluation” (Hamdan et al., 2013, p. 4).
Flexible Environments
This push for flexibility is rarely seen in traditional classes where Students are rarely
offered options for academic responsibilities, techniques for completing complex assignments or
study companions. Few teachers encourage students to set particular academic goals or give
pupils specified study strategies. Furthermore, students are rarely asked to evaluate their
performance or estimate their ability to complete new assignments.
Students are seldom given academic tasks to pursue, methods for carrying out complex
assignments, or study partners. Few teachers encourage students to establish specific goals for
their academic work or teach explicit study strategies. Also, students are rarely asked to selfevaluate their work or estimate their competence on new tasks (Zimmerman, 2002). Without
jeopardizing content requirements, educators often adjust their expectations about timelines and
the structure of assessment requirements (Hamdan et al., 2013) to emphasize instructional
practices that promote ongoing grade improvement opportunities but complete items such as an
error analysis process or reflection forms. These opportunities support the idea of productive
struggle aimed at a student-centered environment that transitions the students into self-regulated
learners.
Intentional Content
Intentional content does not exclusively refer to the standards expected to be taught and
assessed by whatever governing board the school must follow. Instead, the intentional content
includes the resources educators use to deliver the standardized expectations. The intentional
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content provided outside of class time, commonly delivered through various technological
means, are used to “maximize classroom time in order to adopt various methods of instructions
such as active learning strategies, peer instruction, problem-based learning, or mastery depending
on grade level and subject matter” (Hamdan, 2013, p. 5). One significant benefit of providing
content through technology is accessing it from multiple locations.
Intentional content can also address the aspects of the curriculum that do not deal with
the content-specific standards. Suppose the goal is to encourage students to become selfregulated mathematics learners. In that case, the SRL strategies implemented to achieve that goal
are intentionally researched and implemented to create a culture of shared responsibility.
Learning Culture
In a flipped learning environment, there is a deliberate shift from a teacher-centered
classroom to a student-centered classroom where “time in class will be dedicated for students,
giving them the opportunities to maintain more control over their learning, collaborating with
their classmates on certain topics, achieve certain objectives, involve more profoundly with
content, practice skills, and receive feedback” (Ouda & Ahmed, 2016, p. 434). Theoretically,
students can pace their learning by productively engaging with content outside of class, allowing
teachers to maximize the use of face-to-face classroom interactions to provide meaningful
clarification and checks for understanding and encourage productive discourse (Hamdan, 2013).
Active engagement with content outside the classroom also provides a need opportunity to
engage and collaborate with peers because “effective learning is not a purely solo” activity, but
essentially a distributed one, i.e., the learning efforts are distributed over the individual student,
his partners in the learning environment, and the resources” (De Corte, 2007, p. 25).
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A substantial amount of literature advocates for social interaction within a collaborative
environment as it highlights the positive effects of shifting from the traditional emphases on
individual learning (De Corte, 2007). This collaborative setup facilitates feedback between peers
and a reciprocal dynamic between teachers and students. It ensures timely feedback in an
essential instructional strategy for the successful implementation of SRL. This collaborative
opportunity provides students with a bonus experience of duplicating the feedback process that
their teacher has modeled. Hattie and Clark (2019) advocate for two methods for utilizing
feedback within these two relationships. They present the “talk about the process” (p. 163) as a
way for students to communicate while working together as they explore new and old content.
Teachers are also encouraged to be active participants in the learning process by providing oral
feedback at the moment, allowing them to model their thought processes.
The term feedback has been briefly used without a formal definition throughout this
paper. As we transition to the next section, it is vital to have a precise definition: “Feedback is
conceptualized as information provided by an agent regarding aspects of one’s performance or
understanding” (Hattie & Timperly, 2007, p. 81). It is a powerful tool used in education to
influence learning and achievement (Hatti & Timperly, 2007). Learning strategies and cognitive
style significantly affected students' satisfaction and learning performance. Peer learning,
interactive video, and social management issues associated with group work improve students'
self-regulation motivation.
Feedback
The feedback that attends to self-regulation is a mechanism that can further engage
motivation and enhance self-efficacy (Hattie & Timperly, 2007) and encourages discourse
between students and their teachers or peers. It can also facilitate learning without the outcome

41

(grades) being the driving force for external and internal feedback. The impact of external
feedback is valued knowledge, but internal feedback during self-regulated activities also
deserves acknowledgment (Butler & Winne, 1995). In a flipped learning environment, selfregulated learning strategies and variation ineffective feedback can be cohesively implemented.
Feedback timing has been a topic of interest for many researchers, with particular
attention being paid to the contrast between the effects of immediate and delayed feedback.
(Hattie & Timperley, 2007). Ideally, educators will provide input as they observe their students
deliver comments that are relevant to the moment, as constant feedback has shown to improve
learning and achievement (Hamdan et al., 2013). This immediate need for feedback is amplified
in a mathematics classroom as many progressive procedural processes. Aside from the direct
implication towards improving the computational aspect of mathematics, timely feedback can
also influence student engagement, motivation, and self-efficacy.
There are multiple ways to ensure the effective delivery of feedback from teacher to
students and from students to teachers and peers in a flipped learning environment. For students,
this entails obtaining information on how and what they grasp and misunderstanding and
determining the steps and techniques they must take to develop. It also entails getting aid in
comprehending the learning objectives. This entails developing activities and questions that
provide feedback on their teaching efficacy for teachers.
For students, it means finding information about how and what they understand and
misunderstand, finding directions and strategies that they must take to improve, and
seeking assistance to understand the goals of the learning. For teachers, it means creating
activities and questions that provide feedback to them about the effectiveness of their
teaching. (Hatti & Timperly, 2007, p. 102)
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This method to feedback promotes shared accountability in the learning process, which is
essential if we really want to persuade students and colleagues of the value of qualitative
feedback.
I was led down a research path relating to the relevance of formative and summative
assessments while looking for particular studies on feedback and mathematics learning. This part
emphasizes on the relevance of feedback and self-regulation that is universally relevant across
subject as a general good teaching practice, in order to focus on the qualitative aspect of the
literature supplied.
According to Hatie and Timperley (2007), effective feedback must answer three
questions: where am I going, how am I going, and where to next. The three questions run parallel
to Zimmerman's (2013) cyclical model of self-regulated learning, forethought, performance, and
self-reflection. The forethought phase encompasses the process and efforts before education and
is designed to facilitate learning (Cleary & Chen, 2009; Moos & Ringdal, 2012; Zimmerman,
2013). In this phase, “students analyze tasks, set goals, plan how to reach them and several
motivation beliefs energies the process and influence the activation of learning strategies”
(Panadero, 2017, p. 3). The performance phase occurs during behavioral implementation, where
efforts to learn are focused on self-control and self-monitoring (Cleary & Chen, 2009; Moos &
Ringdal, 2012; Zimmerman, 2000, 2013). After the learning efforts, you have the self-reflection
phase where analysis of the reaction of the outcome takes place (Cleary & Chen, 2009; Moos &
Ringdal, 2012; Zimmerman, 2013), and students “make attributions about their success or
failure” (Panadero, 2017, p. 3). Hattie & Timperley (2007) claimed that the focus of feedback
has four levels: feedback about a task (FT), the process of a job (FP), self-regulation (FR), and
the self as a person (FS).

43

Hattie and Clarke (2019) assigned levels to feedback that addressed the stages of
learning: (1) surface knowledge phase, (2) linking ideas, and (3) extension of the ideas. Level
one is feedback about the task, referring to the directions to “acquire more, different or correct
information” (p. 76). The second level of feedback is focused on the process needed to complete
the task. The third feedback level focuses on the self-regulation level, the highest level of
feedback. According to Hattie and Timperley (2007), this feedback improves the student's ability
to provide internal feedback and self-assessment, increases the willingness to put forth effort in
seeking and dealing with feedback information, and leads to internal attributions (I'm getting
this) about success and failure rather than external attributions (I got this right because she likes
me). At this stage, the learner assumes control, and there are numerous direct connections to selfas-learner, such as self-assessment, self-help seeking, self-appraisal, and self-management.
This feedback increases the student's ability to create internal feedback and to self-assess,
enhances the willingness to invest effort into seeking and dealing with feedback information, and
lead to internal attributions (I am getting this) more than external attributions (I got this right
because she likes me) about the success of failure. At this level, the learner takes control, and
there are many direct links to self-as-learner, including attributions of self-assessment, self-help
seeking, self-appraisal and self-management.
The purpose of this paper prevents a thorough examination of all four levels considering
the overall span of this thorough question and the need to look at feedback outside of academic
accomplishment; however, it is vital to cover the six key parts of self-regulation (FR) as a focus
of feedback. At least five important FR characteristics mediate the efficiency of feedback: (1) the
ability to provide internal feedback and self-assessment, (2) the willingness to put forth effort in
seeking and dealing with feedback information, (3) the level of confidence or certainty in the
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correctness of the response, (4) the attributions about success or failure, and (5) the level of
proficiency in seeking assistance are all examples of these abilities.
There are at least six significant aspects of FR that mediate the effectiveness of feedback.
These include the capability to create internal feedback and to self-assess, the willingness to
invest effort into seeking and dealing with feedback information, the degree of confidence or
certainty in the correctness of the response, the attributions about success or failure, and the level
of proficiency at seeking help (Hattie & Timperley, 2007).
All four feedback levels shown in Figure 3 are adequate for mathematics instruction, but
I focused on my pupils' academic improvement with this third level of feedback. The first two
levels of feedback, I believe, are incorporated in excellent teaching approaches, but the third
Figure 3
A model of feedback to enhance learning (Hattie & Timperley, 2007).
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level of feedback necessitates a step beyond content understanding. Level three provides an
opportunity to examine the mathematics curriculum's unsaid parts.
Student learning is influenced by feedback, which is one of the most successful
instructional strategies according to Hattie and Timperley (2007). The provision of simple
feedback for assessment is not the full scope of the process's consideration. Providing
appropriate feedback necessitates a high level of skill in generating a positive classroom
environment, the ability to deal with the inevitability of multiple judgments, and extensive
material expertise. These qualities are required to provide feedback on tasks and self-regulation
without becoming agitated with the flipped classroom's ideal ordered chaos, which allows for
real-time feedback. To satisfy the needs of their pupils, educators must examine the nature of the
input, the timing, and the appropriate delivery mechanism (Hattie & Timperley, 2007).
Concluding Thoughts
The conversation of uniting self-regulated learning with content knowledge began with
claims that contemporary conceptions of teaching and learning require supporting more than
content-specific curriculum, mandating the inclusion of the non-standards-based aspects of the
curriculum (Bell & Pape, 2014). Adopting this self-regulated learning perspective is not only
distinctive in its approach to student achievement and learning, but it has profound insinuations
concerning the way teachers should interact with students and how classrooms should be
organized (Zimmerman, 1990). Lev and Young (2001) provided fours principles that portray
effectively and flexibles guidelines that support mathematics educators embedding selfregulation into instruction without overshadowing the importance of content and acknowledging
the necessity of cognition, metacognition, and motivation:
1. Assist students in preparing and structuring a productive learning environment;
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2. Organize education and activities in such a way that cognitive and metacognitive
processes are facilitated;
3. Present student monitoring opportunities using educational goals and feedback; and
4. Provide learners with ongoing feedback and opportunities to self-evaluate. (p. 93)
These four concepts were not explicitly stated in any of the research publications used in this
study. Nonetheless, they present a condensed version of the supporting arguments for the
included instructional approaches and environmental emphasis.
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CHAPTER 3: METHODOLOGY
This chapter begins with a review of the research goal for the study. Next, the research
design is presented with a brief review of the significance of action research in education. After
that, the research setting will be presented. Next, a description for the collection and analysis of
the data is presented. The final sections of the chapter include the delimitations, ethical
considerations of the researcher, and a summary.
Research Purpose and Questions
The phase of adolescence has increased to include the ages of 10 to 25 (Steinberg, 2014).
The expansion is due to the extended amount of time it takes to reach the goal of adolescence:
self-regulation (Steinburg, 2014). As an educator of adolescent students, it is important to
contribute to the practical aspects of their lives while meeting the content knowledge
requirements, which leads to an essential question in self-regulation and self-regulated learning.
Zimmerman (2008) found the core issue of self-regulated learning is “whether a learner displays
personal initiative, perseverance, and adaptive skills” (p. 167) necessary to take ownership in
their learning. Zimmerman's (2008) extensive research resulted in four essential questions, one
of which is of personal interest: “can teachers modify their classrooms to foster increases in selfregulated learning among their students” (p. 169). The nature of that question implies a
quantitative approach by suggesting a quantifiable aspect of self-regulated learning, but it can
also be evaluated from a qualitative perspective by researching students' perceptions of selfregulation. Focusing on the perceptions of self-regulated learning versus a generalizable outcome
can have a long-term effect on helping them reach a goal of adolescents: “the beliefs they hold
about their capabilities to produce results by their actions are an influential personal resource in
negotiating their lives” (Bandura, 2005, p. 1).
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The goal of this study was to explore students’ perceptions about self-regulatory instructional
and learning tactics, how beneficial they are in a flipped learning environment, and how selfregulatory feedback affects their perceptions. The questions that guided this study were:
1. What are students’ perceptions of self-regulation?
a. What do students perceive to be self-regulated learning?
b. What are students’ perceptions of the importance of self-regulated learning?
c. What are the obstacles associated with becoming a self-regulated learner?
2. What are students’ perceptions of their ability to engage in self-regulatory practices in a
mathematics classroom?
3. What instructional modifications does a teacher make in response to students' perceptions
of one’s ability to engage in self-regulatory practices in a flipped mathematics classroom?
a. What modifications does a teacher make in response to students’ perceptions of
self-regulatory feedback?
b. What modifications does a teacher make in response to students’ perceptions of
self-regulatory feedback practices in a flipped learning environment?
Research Design
Is Qualitative Research Necessary?
After taking 8 years off from school, it was now time to select classes for a new degree program. Without
any hesitation, or uncertainty, classes that would support a quantitative dissertation were included while
the mere thought of a qualitative class caused frustration. After all, why would a math teacher even
consider a qualitative approach. That’s for English teachers.
Semester one goes as planned, and of course, an A was received in the quantitative course. What type of
math teacher would not enjoy using the computer software to quickly analyze data, pump out a number
and use it to justify whatever research was being conducted? Despite the fun, there was a sense of sorrow
for those that struggled to understand the clear language of mathematics. Their frustration echoed in the
group text messages as the “math people” tried to provide some level of comfort and direction. Unwilling
to take on the role of teacher and student, the live virtual sessions were eventually avoided, only to watch
them individually to be able to get straight to the point.
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If graduate school was going to be this comfortable, why not apply for a GRA position for the upcoming
semester to help with the financial burden of continuing education.
And the frustration began.
Why exactly should someone be required to take a qualitative class? In the grand scheme of things, no
one cares about the opinions of others. At the end of the day, 2+2 is always going to equal 4. The
universe was just full of unfair punishment. On top of a required qualitative course, the GRA position was
with the English department. Who exactly was pissed off to make karma come back this hard? Maybe
more charity or volunteer hours need to be completed to right the wrongs.
Oh well, anyone can survive a semester.
Pride pushed aside, the email was sent, and an appointment was set up to discuss the ideas for the
qualitative research proposal even though it would be a pointless assignment just for the current class.
An hour after the dreaded call, qualitative teacher of the year goes to …… The whole research purpose
shifted. There was no dating period or courtship. A marriage was formed between a quantitative
researcher and qualitative research. Self-reflection and “why” question resulted from this meeting that
were missing from the overall understanding of the role of a mathematics educator. Throughout the
years, why questions were answered with additional mathematics without considering why the question
was even asked.
Has there been a breakdown in understanding the perception of others? Was there a disconnect between
those that understood and those that didn’t and if so, what was done in order to adjust instruction in
order to look beyond the concrete nature of the mathematics? Were they prepared to even engage in a
self-regulated learning environment? What unfair assumptions were present that allowed many to
succeed and others to fail? Was there any long-term value in self-regulated learning for this population?
This marriage quickly resulted in the birth of a grounded theory research proposal. The decision was
made to observe and interview and allow the research questions to evolve. Well, like a new parent, the
realization was made that this child was great, but it wouldn’t be the last attempt. It was time to give birth
to what felt like the last child, also known as a case study research proposal. This research proposal
focused on understanding the adolescence stage of life, feedback, self-regulated learning and
engagement.
Just when I thought I knew a little about case studies, the research spirits tempted me with action
research!

Qualitative Research
The design for this study was qualitative and employed action research techniques. The
origins of qualitative research can be traced back to the early 1960s. Its inception can be linked
to many different fields of study, including sociology, anthropology, education, journalism,
social work, medicine, and law (Merriam, 2009). By the end of the twentieth century, qualitative
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research was established as an independent research methodology where researchers were
interested in understanding how individuals interpret their experiences and what meaning they
attribute to these experiences. These experiences are studied through naturalistic inquiry where
the “research takes place in real world settings and the researcher does not attempt to manipulate
the phenomenon of interest” (Patton, 2002, p. 39) The focus on human perceptions, experiences
and understandings (Stake, 2010) is what makes qualitative research appropriate for this research
study.
Merriam (2009) describes the key characteristics of qualitative research as: (1) the focus
is on meaning and understanding, (2) the researcher is the primary instrument for data collection
and analysis, (3) data is gathered inductively, and (4) the product is richly descriptive.
Qualitative discoveries result from various types of data collection, commonly including the
following: (1) direct observation, (2) artifacts (including documents), (3) in-depth, open-ended
interviews (Patton, 2002; Stake, 2010).
Action Research
The term action research was introduced by Kurt Lewin, a social psychologist, in the
1940s, as a research method that combined an experimental approach of social science with
actions to address social problems (Reason & Bradbury, 2001; Schwandt, 2015). As the
acceptance of action research grew, the purpose of the research method expanded to include
three dimensions: professional, personal, and political (Noffke, 2009). Professional action
research is supportive versus directive, facilitative versus expert-based, and collaborative versus
authoritative (Willis & Edwards, 2014a). Personal action research is self-reflective as the goal is
to examine one's practice for the sake of individualistic improvements (McNiff & Whitehead,
2009; Noffke, 2009). The final dimension, political action research, is thought to be emphasized
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in professional and personal action research even though it is strong enough to stand separately
as a “social movement against structural inequalities in power relations” (Noffke, 2009, p. 16).
The sociopolitical nature of the theoretical framework for this study supports the inclusion of all
three dimensions of action research: professional, personal, and political.
Action research, according to Carr and Keemis (2006), is focused on the “embodiment of
democratic principles in research,” (p. 164) in which participants control the conditions of their
classrooms and collaborate to generate criticisms of the environments that support their learning.
As the components and qualities differ, the particular strategy to doing action research through
the implementation of these democratic values is tied up in a plethora of alternatives (Reason &
Bradbury, 2001). Despite the variety of choices to be made concerning action research, Reason
and Bradbury (2001) found five consistent features that characterize action research: human
flourishing, emergent developmental form, knowledge in action, participation and democracy,
and practical issues.
The outcome of research with these characterizations results from two indispensable
objectives: to improve and to involve (Carr & Keemis, 2009). It encompasses the improvement
of practice, the understanding of the practice by the practitioner, and the situation in which the
practice takes place (Carr & Keemis, 2009; Schwandt, 2015). For the practitioner, the personal
nature of action research results in self-transformation, and an understanding through research,
inquiry, and investigation is developed (Carr & Keemis, 2009). The goal of involvement includes
the participation in all phases of planning, acting, observing, and reflecting by the practitioner
(Schwandt, 2015) as they seek to address a problem of interest.
Qualitative action research provides a methodology for exploring students' perceptions as
changes are implemented in the class. The researcher can solicit different perspectives
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throughout the cyclical process until data collection has been exhausted within the timeframe of
the study. One of the advantages of action research is that it recognizes the unique viewpoints of
various stakeholders. For instance, the various theories each will hold to explain how and why
events occur as they do. It then finds ways to understand events that allow them to work towards
a solution to the problem under investigation (Stringer, 2007).
Methodologically, action research is well suited for exploring, developing, and sustaining
classroom change (Noffke, 2009) as practitioners can improve their pedagogical practices
(Noffke, 2009; Strickland & Johnson, 2020). “As action research works towards the
improvement of education practice, it does so with a vision of what might make the lives of
children and those with who they work, and indeed the larger society better” (Noffke, 2009, p.
8). By including the students' perceptions in the research study, the students can participate
(directly and indirectly) in the vision of constructing new knowledge that could result in
pedagogical changes and increased understanding.
When assessing if action research was a viable approach for this research project, the
three conditions required for action research to exist were considered. According to Carr and
Keemis (2006), first it should consider a social practice as a form of strategic action that can be
improved, and second, it follows a spiral of planning, acting, observing, and reflecting cycles.
Each of these actions is carried out in a systematic and self-critical manner. Third, at each
activity stage, the project incorporates individuals who are responsible for the practice.
Context
The study was conducted over a six-week period in a pre-calculus course, where potential
participants were identified based on three criteria: (1) the students’ formative questionnaire and
knowledge test scores, (2) the students’ attendance and (3) their current grade in the class. This
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study focused on an optional fourth year math course as behavioral issues or the complexity of
academic accommodations that could potentially arise in the required math classes were sought
to be avoided due to the short timeframe of the study.
By starting the action research project in my own class, almost half-way through the
semester, I was able to form a relationship with the entire class before the participants were
selected. This working relationship allowed for easy access to the participants as well as a level
of comfort and trust to be established before the introduction of self-regulated learning or the
flipped classroom model. Students were already exposed to my teaching style and desire to “do
something different” in every unit. Therefore, when I decided to implement self-regulated
learning strategies into the graphing unit and a flipped classroom model into the following unit,
no one was shocked. The participants did not exhibit any concerns with any aspects of the data
collection process. This was important because there is a focus on grades in many math classes;
considering this, students could have been hesitant to engage in the written and oral dialogue that
took place during the data collection process. Instead, they actively participated even though they
knew that their participation was completely voluntary and would not affect their grades. When
this type of buy-in is achieved there is excitement about collecting and analyzing the data.
Setting
The research setting was a high school located in a suburban area of a major metropolitan
city in the southeast United States. The school had approximately 2400 students, 123 full-time
teachers, two part-time teachers, eight paraprofessionals, and eight administrators. The student
population was 70% African American, 18% Hispanic, 8% White, 3% other, and 1% Asian. The
school offered seven math options beyond the math classes required for graduation (Algebra 1,
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Geometry, Algebra 2). Table 3 shows the options for fourth level math classes as well as the
2021−2022 enrollment.
Table 3
Current Enrollment in Fourth-Level Math Courses
Courses
College Readiness
Statistical Reasoning
Pre-Calculus
Acc. Pre-Calculus
AP Stats
Honors Calculus
AP Calculus
Dual Enrollment

Pre-Requisite
N/A
N/A
85 or higher in Alg. 2
Honors Alg. 2
85 or higher in Alg. 2
Pre-Cal. Or Acc. Pre-Cal.
Acc. Pre-Cal.
N/A

Enrollment
179
302
133
71
39
10
7
9

An opportunity that was unique to a few of the schools in our county was the coaching
model that is available for special-education students, where students are phased out of
individualized services as they prepare for post-secondary education. These students still
received accommodations such as extended time and small-group testing but they were not able
to participate in the co-taught model where they had a special education teacher in the class with
them. They were encouraged to advocate for themselves and seek assistance from the coach
when needed, leading them down a self-regulatory path.
The teachers were required to attend two professional learning days each semester and
were given a calendar with optional professional learning opportunities throughout the year. The
optional professional learning sessions were virtual, content specific meetings. During the
required professional leaning days, teachers had an opportunity to meet with collaborative teams
based on their current schedule or non-content specific professional development. During the
previous three years, limited teacher-led professional development had been offered on both selfregulated learning and flipped classrooms. The importance of self-regulation has been addressed
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without an emphasis on ways to implement self-regulated learning. Opportunities to learn about
flipped classrooms were offered at each professional learning day, but the emphasis was not on
flipped learning. Therefore, the knowledge gathered about these topics for this research paper
came from individual research, in hopes of sharing the results and strategies within the school
and county.
The semester of the study, I had access to two different fourth year courses to conduct the
research: pre-calculus and calculus. The decision was made to make the bounded unit whichever
class was scheduled for the third block as that block was the longest class period and took place
right before my scheduled planning period. Pre-calculus was the default content course for this
study. The class period was set up on a block schedule. Therefore, the class period consisted of
ninety minutes. This class is the fourth requirement (optionally selected) or an elective for the
participating students. Based on my previous experience with this course, students selected this
class because of the rigor and GPA boost that the course provides as they think about their
college options.
Since the goal of an action research study is not to generalize (Lijphart, 1971, as cited in
Merriam, 1998), I was not concerned with selecting a random sample. Instead, the purposeful
sample selected represented maximum variation (Glense, 2016; Patton, 2002) within the grade
outcomes for the class. The bounded unit was the entire third block class, with a small purposeful
sample selected to participate in observations and individual interviews to address the three
research questions. The initial sample size consisted of five students that reflected variation in
their grades: Student 1 (Abigail): A in the class, Student 2 (Brandon): B in the class, Student 3
(Crystal): C in the class, Student 4 (Deidra): D in the class, and Student 5 (Felicia): F. It may
seem as if it would be hard to find a student in an optional mathematics course with a grade of F,
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but my years of experience have taught me that some students are willing to work hard to enroll
in an upper-level math class and end up failing for multiple factors. By the end of the research
study, there were only 4 participants due to Felicia withdrawing and re-enrolling at the end of the
semester.
Participants
The four students that participated in this study were selected using purposeful sampling,
based on their self-regulation formative questionnaire and knowledge test scores, grade in the
class at the beginning of the research period, and attendance record. They were all taking this
math course as their fourth math requirement needed for high school graduation. All four of the
students were seniors and eligible for graduation at the end of this research period. Pseudonyms
were used throughout the study to provide confidentiality and anonymity.
When selecting students, I wanted the participants to reflect a variety of grades as well as
a low initial score on the instruments used for selection. To reduce any bias that would result
from knowing who the students were, I generated a randomized list of the students’ lunch
numbers (two out of seven) that were used on the instruments and matched their scores and
grades, see Table 4. I was able to get two students with an A that both scored a 74. To select the
A student, the attendance records were analyzed, resulting in another tie. Ironically, English was
the second language of both students as well. At that point, I was forced to select a student that
openly participated in class. The selection of the B and D students was straightforward. I selected
the students with the lowest score after they were checked for attendance issues. The C student
could not be one of the students with the lowest two scores due to attendance concerns. At the
start of the research collection period, each student had missed more than five days of class,
which resulted in me using the third lowest score. The irony continued when locating the F
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student. Luckily, I only had one student with an F, but that student scored the highest on the
formative questionnaire and knowledge test. This student was dropped from the study before the
first interview was conducted.
Overall, the participants represented three different ethnicities, two socioeconomic
statuses (based on qualification for free and reduced lunch), two primary languages (English and
Spanish), and two genders (male and female). Initially, all five students showed an interest in
participating but one student was slow to submit the necessary paperwork from their parents in
order to receive final approval from the Office of Accountability.
Table 4
Participant Selection Information
Student

19
72
21
25
80
82
11
01
57
82
08
00
95
83
23
34
65
26
94
25
14
16

Overall
Score
74
83
86
74
61
61
74
65
87
78
83
57
78
91
74
78
78
46
83
70
83
56.5

Current Grade
A
X
X

B

C

D

F

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

58

Data Collection
Adopting an action research methodology provides researchers with flexibility in their
design because there is no consensus amongst the methodologist concerning strict data collection
requirements (Yazan, 2015; Merriam, 2009). The informal nature of the design and data
collection methods of action research increases the ability of the observed participants to
contribute to the decisions concerning the situation (Patton, 2002). The flexibility in cycle
implementation also supports the ability to move through multiple cycles within a semester, the
length of a typical high school class. “Evaluation and action research typically involves much
shorter durations in keeping with their more modest aims: generating useful information for
action” (Patton, 2002, p. 274). According to Glense (2016), multiple data collecting techniques
should be used to “enrich the data and present multidimensional presentation of the findings”
(Glense, 2016, pg.45). The use of “mainly qualitative interviews and observations, as well as
surveys” in action research cycles has progressed (Glense, 2016, p. 24). All three methods, along
with reflective journals and analytic memos were used to collect adequate data to answer the
proposed research questions for this study. Data was collected in two phases so that data from
the first phase could enhance and complement the second phase. In both phases, qualitative data
were collected using the data collection tools listed in Table five according to the schedule
provided in Table six. Table seven provides a schedule for the activities included on the lesson
plans. In total, I collected approximately five hours of recorded interview (I) data , four
formative questionnaires (FQ), eight knowledge tests (KT), 24 field notes (FN), seven analytic
memos (AM), five performance-based observation forms (OB), 16 journal entries (JP), and 10
lesson plan activities.
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Table 5
Alignment of Research Questions with Data Collection Tools
Research Questions
RQ 1a
RQ 1b

RQ 1c
RQ 2

RQ 3a

RQ 3b

Data Collection Tool
Knowledge Test
Interview
Knowledge Test
Observation Form
Interviews
Observation Form
Interviews
Formative Questionnaire
Journal Prompts
Interviews
Documents
- Field Notes
- Analytic Memo
- Journal Entries
- Lesson Plan Activities
Interviews
Documents
- Field Notes
- Analytic Memo
- Journal Entries
- Lesson Plan Activities
Interviews
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Table 6
Data Collection Schedule
Sunday

Analysis:
FQ & KT

Lesson
Plan

Lesson
Plan

Create
Unit Plan

Monday

Phase 1: Self-Regulated Learning Strategies
Tuesday
Wednesday Thursday Friday
Day 1
Day 2
FQ
KT

Day 3
SRL:
Planning
FN
Day 8
SRL: Self Monitoring

Day 4

FN
Day 13
FN

FN
Day 14
FN

Day 18
FL Unit
SRL
Strategy:
Information
Seeking
FN
Day 23
SRL
Strategy:
Seeking
Social
Assistance
FN
Day 28
Knowledge
Test (Post)

FN
Day 9

Day 5

FN
Day 10

Day 6

FN
Day 11

FN
Day 15
FN

FN
Day 16
FN

Interview

Interview

Day 7
FN
AM
JP
Day 12
FN
AM
JP
Day 17
AM
Transcribe
Interviews

Saturday
Analysis: FQ
& KT
AM
Analysis:
OB forms &
AM
Analysis:
OB forms &
AM
Analysis:
OB forms &
AM
Code
Interviews

Phase 2: Flipped Learning Environment
Day 19
Day 20
Day 21
Day 22
Analysis:
OB forms,
AM, & JP

FN
Day 24

FN
Day 29
Interview

FN
Day 25

FN
Day 30
Interview
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FN
Day 26

FN

FN
AM
JP
Day 27

FN
AM
JP

Analysis:
OB forms,
AM, & JP

Table 7
Self-Regulatory Lesson Plan Activities Schedule
Phase 1: Self-Regulated Learning Strategies
Monday
Tuesday Wednesday Thursday
Day 1

Friday
Day 2

Unit:
Graphing
Trigonometric
Functions
Day 3
Planning
Activity

Day 4

Day 5

Day 8
Monitoring
Activity
Implemented
SR
Reflection
Requirement
Day 13
Reflecting
Activity

Day 9

Day 10

Day 6
Day 7
Implemented
SR WarmUps
Day 11
Day 12
Adjusting
Activity

Day 14
Day 15
Day 16
Pow
Wow
Activity
Test
Phase 2: Flipped Learning Environment
Day 19
Day 20
Day 21

Unit:
Trigonometry
Of General
Triangles

Day 18
Unit
Planning
Sheet
Implemented
SR
Reflection
Form (Quiz
& Test)
Day 23

Day 24

Day 25

Day 28

Day 29

Day 30
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Day 26

Day 17
Absent

Day 22

Day 27
Test Due
Date

Survey
Formative Questionnaire. The data collection process started with an online selfreporting questionnaire and knowledge test. The self-regulation formative questionnaire (see
Appendix A) was a 28-question self-report measure that asked students to rate their selfregulatory behaviors on a fiv-point Likert-type scale. The 28 questions were classified into the
four self-regulatory phrases: planning, monitoring, adjusting, and reflection. The questions aimed
at formatively understanding the student’s perceptions of their ability to self-regulate. It was
tested for reliability by the developers of the questionnaire and shown to measure self-regulation,
receiving a Cronbach’s coefficient alpha of 0.894 (Gaumer Erickson & Noonan, 2021).
Knowledge Test. The 21-question self-regulation knowledge test was a curriculum-based
assessment that measures students’ knowledge of self-regulation components and their ability to
choose the most effective approach when applying self-regulatory concepts. It contained multiple
choice, yes/no, true/false, situational judgement, and short answer questions. The knowledge test
was tested for reliability by the developers in which in received a Cronbach’s coefficient alpha of
0.81 (Gaumer Erickson & Noonan, 2021). The results of the self-regulation formative
questionnaire and knowledge test were analyzed to select participants and as a starting point for
answering the first two research question.
Observations (field notes)
Informal observations of the participants were conducted throughout the six weeks. As
the teacher of the class, my role as an observer was secondary to my responsibilities of being the
facilitating adult. I acted as a participant observer (Merriam, 2009) where I was able to work in
close proximity with the students as I keep field notes, “the researcher’s written documentation
of the participant observation, which may include the observer’s personal and subjective
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responses to and interpretations of social action encountered,” (Saldana, 2021, p. 59) to
document what happened during class. The focus of the observations was how the students’
engaged with the self-regulatory activities, the self-regulatory learning strategies, and the flipped
learning environment. I was also interested in their interactions with both teacher and peers, their
level of autonomous work and reaction to individual feedback.
The field notes that resulted from the observations were originally hand-written notes.
After two days of that format, the field notes moved to a digital format to be able to capture more
details in a short period of time. After each class period, reflective memos were written and
added to the field notes to document any additional information that was not immediately
captured during the class period. At the end of each week, the field notes were combined into
one document and analyzed. The result of the analysis was recorded on the self-regulation
performance-based observation form, see Appendix B.
Reflective Journals
Reflective journal entries were used as documents to supplement the information
gathered. Personalized weekly journals were used to help facilitate students’ ability to
incorporate the cyclical process of SRL while focusing on mathematical content. According to
Fung et al., (2019), the entries should be personalized based on the current curriculum and recent
assessments. Therefore, the prompts were created as I went through the study, using the studies
included in the literature review as a guide. I have included two examples of the reflective
journal prompts in Table eight.

64

Table 8
Sample Weekly Journal Prompts
Journal #
1

2

Journal Prompt
How well are you understanding the graphing unit? What topics
do you find difficult?
Concerning the learning problems identified, what have you
done to change your level of understanding? What can you due
next week to improve your understanding and performance?
Have you been able to grasp the material that has been covered
in the graphing unit so far? What components of sine and cosine
do you find easy? Difficult?
Concerning the difficult topics, what have you done to make
sure you have completed all the assignments concerning this
topic? What can you due in addition to these assignments to
make sure you are prepared to move on?

SRL Learning Strategy
Planning

Self-Monitoring

After each quiz and test, students wrote a journal entry using the self-regulation
performance-based journal reflection form, see Appendix C. All students, regardless of their
participation in the study, had to complete this reflection form in order to engage in any
opportunity to reassess the covered material.
Interviews
“Observation puts you on the trail of understandings that you infer from what you see,
but you cannot, except through interviewing, get the students’ experiences, perceptions, and
explanations” (Glesne, 2016 p. 97). In hopes of making sure the student voices are heard, semi
structured interviews with both open and closed questions will be used as the best way for
analyzing the perspectives of participants in interviews (Brickman, 2018; Glense, 2016; Mack et
al., 2005, Brickmann, 2018). Semi-structured interviews provide advantages that helped me to
stick to my interpretive approach goal of “presenting the perspectives of the participants to
comprehend the conditions” (Glense, 2016, p. 45). The use of a mix of closed and open-ended
questions allows the interviewer and interviewee to be more flexible in their knowledgegathering conversation (Brickmann, 2018). The open-ended inquiries further allowed
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participants to express themselves in their own words, resulting in a more genuine depiction of
their experiences (Mack et al., 2005). The participants were informed that they would receive
multiple opportunities to share their perspectives throughout the data collection process.
Interviews are a popular option for data collection in qualitative research, but they
inherently have areas of concern. Interacting with people and accepting their responses as truth is
uncertain. This interaction must also exist with a sense of balance between the interviewer and
the participant, where everyone’s voice is being heard in order to facilitate a productive
conversation. Interviews also consist of a degree of possible technical difficulty if the researcher
in unable to get their recording devices to work or they forget to turn them on.
Each participant was scheduled to complete two interviews, see Table eight, lasting
approximately 45 minutes. The interviews were conducted before school, during lunch, or after
school to accommodate the participants’ schedules. Each interview took place at the end of each
phase with a specific focus and goal of answering designated research questions, see Table nine.
The two interviews took place three weeks apart and focused on (a) students’ definition of selfregulation and perceptions of the implementation of self-regulated learning strategies and (b)
perceptions of self-regulatory feedback and self-regulation in a flipped learning environment.
Table 9
Participants’ Interview Dates
Participant
Abigail
Brandon
Crystal
Deidra

Interview 1
Day 16
Day 16
Day 15
Day 15
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Interview 2
Day 28
Day 30
Day 29
Day 30

Table 10
Alignment of Research Questions with Interview Questions
Research Question
RQ 1.a.

RQ 1.b.
RQ 1.c.
RQ 2.

RQ 3.a.

RQ 3.b.

Interview Questions
IQ 1
IQ 2
IQ 7
IQ 3
IQ 4
IQ 4
IQ 5
IQ 8
IQ 11
IQ 12
IQ 13
IQ 6
IQ 9
IQ 10
IQ 13

Interview 1. The first face-to-face interview took place after phase 1 was complete which
consisted of the formative questionnaire, knowledge test, implementation of SRL strategies
throughout the graphing trigonometric functions unit, lesson plan activities, and two reflective
journal entries. The focus was to address the data collected during the two-week period, answer
Research Questions 1 and 2, and prepare for the flipped unit. At the end of the interview, I
verified that they would be open to individual member checking. I let them know that I would
provide them with a copy of the transcription, coding, and analysis of the data gathered from the
interview to ensure their voices and perceptions were being properly captured. A quick turn
around with the transcriptions seem to be more beneficial to provide them with an opportunity to
reflect on the information and provide feedback. After the first round of coding, I decided to only
provide the transcriptions for member checking. I did not want to require them to spend
additional time with me to go over the coding process and the coding descriptions.
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Interview 2. The second interview took place after the flipped learning unit. The purpose
of the second interviews was to document and assess any changes in students' perceptions of
self-regulated learning, explore the role of feedback they have received over the research period,
understand their perceptions of the flipped learning environment, and answer Research Questions
1, 2 and 3. The list of semi-structured research questions are included in Appendix G, but the
individualized interview questions that resulted from the data collected during Phase 1, which
will be discussed in the data analysis section, were not included.
Reliability
Despite the widespread acceptance of action research in organizational research, it has
fallen under criticism within the social scientific community (Schwandt, 2015). Many of these
criticisms come from the conventional research paradigm, where a positivist approach to
research has been the dominating paradigm (Lincoln & Guba, 1985). The conventional research
paradigm includes a rigor criterion that contains reliability and validity when assessing data
collection. This static approach is problematic in social sciences, as the assumption is, there is no
single reality when dealing with human behavior (Merriam, 2009). Isolating the laws of human
behavior is not the goal of qualitative research, “researchers seek to describe and explain the
world as those in the world experience it” (Merriam, 2009, p. 220).
Dependability. Dependability is parallel to the conventional criterion of reliability,
focusing on the stability of the data over time (Guba & Lincoln, 1989; Mills, 2018). Researchers
are not concerned with outsiders seeing the same results. Instead, the goal is to display the
acquired data consistently so that the conclusions are understandable (Merriam, 2009), which can
be accomplished by combining approaches and creating an audit trail (Guba, 1981). An audit
trail is a written or recorded process of data collection that describes the decisions made
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throughout the inquiry process (Merriam, 2009; Mills, 2018). To acknowledge and account for
dependability, I kept an audit trail that included the following items:
-

a schedule for data collection and analysis

-

methods of data collection with charts that aligned instruments with specific research
questions

-

analytic memos that included how the data was collected and documented decisions
that were made throughout the research process (including thoughts, feelings, or
issues)

-

a record of coding methods based on the instrument (including how the codes &
themes were developed for each stage of the coding process).

Data Analysis
Action research includes identifying practical issues or problems and the development of
a solution to improve them (Glense, 2016; Patton, 2002; Willis & Edwards, 2014). Aside from
practical outcomes, action research aims to create new forms of understanding as “action without
reflection and understanding is blind, just as theory without action is meaningless” (Reason &
Bradbury, 2001, p. 2). These goals are accomplished through a cyclical or spiral process
mentioned in the goal of involvement. Carr and Kemmis (2006; 2009) argue that the cyclical
process consists of three sections: planning, fact-finding, and execution. Another commonly
accepted description involves a spiral of four repetitive cycles of planning, acting, observing, and
reflecting (Herr & Anderson, 2015; Noffke, 2009; Schwandt, 2015).
These methods share common elements: a purpose based on an area of focus or a
problem, data collection, data analysis, and an action component that spirals the researcher to
repeat the process (Mills, 2018). The iteration within all the models also encourages multiple
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cycles to try new things, evaluate what needs to be improved, make revisions, and evaluate the
revised procedures (Willis & Edwards, 2014). These cycles of action research enable the
researcher to act as both a participant and interventionist (Yin, 2016) through the formation of “a
reciprocal relationship between inquiry and action to act with a greater understanding of how to
design more effective and equitable actions” (Anderson & Herr, 2009, p. 155). The effectiveness
of the cyclical process, the desire to understand and improve pedagogical practices, and the
support of a qualitative nature are the reasons for using action research to explore students'
perceptions.
The self-improving nature of this qualitative educational action research results in
decisions that allowed for multiple data collection and analysis cycles in a short period. Data
analysis was done in parallel with data gathering throughout the research project. The data
analysis aimed to generate a detailed description of the information gathered from the survey,
interviews, field notes, and documents. To facilitate this analysis, the data was analyzed using
multiple coding strategies and analytic memos.
Coding (1st and 2nd cycle)
At the end of each week, the collected data were coded to assist with creating open-ended
questions used in the interviews, data triangulation, and lesson plan modifications. The data was
compiled into ATLAS.ti, a qualitative data analysis software, conveniently accessed and
organized and used for single-word coding. The data from interviews required additional steps
where the recordings were uploaded into an online software (freetranscriptions.com) that autotranscribed the interviews. I then listened to the interviews while editing the provided
transcriptions to provide a verbatim account of the interview without typos and stalling words
such as “um” and “ah” (Rubin & Rubin, 2005, p. 204) The second transcription was turned into a
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word document before they were uploaded into ATLAS.ti. Individual responses from the lesson
plan activities were combined to create a singular word document before uploading them into
ATLAS.ti as well.
Saldana (2021) provides multiple coding strategies that can be used to analyze qualitative
data. Table 11 provides a summary of Saldana’s coding methods used for this study and Table 12
provides an alignment of coding methods with the data collection instruments. Each instrument
underwent two cycles of coding. The cycle consisted of single-word coding, followed by a
second phase of coding that facilitated data reduction. The primary goal during second cycle
coding is to develop a sense of categorical, thematic, conceptual, and/or theoretical organization
from your array of first cycle codes (Saldana, p. 297). The focused coding was data-driven: after
reading and rereading the data, themes were identified to help outline the data before any
analysis occurs (Namey et al., 2007). The themes were exhaustive, mutually exclusive,
sensitizing, and conceptually congruent (Merriam, 1998).
Table 11
Description of Saldana’s (2020) Coding Methods
Coding Technique
In-Vivo

Description
A word or short phrase from the actual
language found in the qualitative data record
(p. 137)

Code Landscaping
(before or concurrent with second cycle
coding)

It is based on the visual technique of tags in
which the most frequent word or phrase from
a text appears larger than the others (p. 285).

Focused
(second cycle)

A way of grouping first cycle coding data into
a smaller number of condensed categories,
themes or concepts (p. 322).
Summarizes in a word or short phrase—most
often a noun—the basic topic of a passage of
qualitative data (p. 134)
Similar to hashtag

Descriptive
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Table 12
Alignment of Coding Method with Data Collection Tools
Data Collection Tool
Knowledge Test (select questions)

Coding Method
Descriptive

Field Notes

Descriptive
Focused

Interviews

In-vivo
Code Landscaping
Focused

Journals

In-vivo
Focused

Lesson Plan Activities

In-vivo
Focused

Weekly analytic memos were kept as a “concurrent qualitative data analytic” while
coding. (Saldana, 2021, p. 58). The analytic memos used throughout this study were:
- Reflect and write a descriptive summary of the data
- Reflect on and write about how you personally relate to the participants and/or the
phenomenon
- Reflect on and write about what you find intriguing, surprising, or disturbing.
- Reflect on and write about your code choices and their operational definitions.
- Reflect on and write about emergent patterns, categories, themes, concepts, assertions,
and propositions.
- Reflect on and write about any problems with the study.
- Reflect on and write about future directions for the study.
- Reflect on and write about a synthesis of the analytic memos generated thus far
(metamemos).
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A sample analytic memo can be found in Table 12 and a complete list of the analytic memo
prompts recommended by Saldana can be found in Appendix D.
Table 13
Sample Analytic Memo 1: Reflect and write a descriptive summary of the data.
Formative Questionnaire & Knowledge Test Results for Abigail
Question
1/29
2/30
3/31
4/32
5/33
6/34
7/35
8/36
9
10
11
12
13
14
15
16
17
18
19
20

Area
Definition of SR
ID Components of SR
ID Components of SR
ID Components of SR
ID Components of SR
ID Components of SR
Example of SR
Monitor
Adjust
Reflect
Plan
Adjust
Reflect
Monitor
Components of SR
Monitor
All 4 components of
SR
Importance of SR
Usefulness of SR
Usefulness of SR
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Correct
X

Wrong

X
X
X
X
X
X
X
X
X
X
X
X
X

Formative Questionnaire
Planning: highest score in planning:

Knowledge Test
Missed questions: monitoring, what does self-

I have trouble making plans to help me reach

regulation look like.

my goals.

Good definition of self-regulation.

I plan out projects that I want to complete.

SR is important

Monitoring: I have trouble remembering all
the things I need to accomplish.
Adjust: I have difficulty maintaining my focus
on projects that take a long time to complete.
Reflect:
I keep making the same mistakes over and
over again.
The score was high based on the knowledge test, but it is on the opposite end of the spectrum
for the formative questionnaire. She is knowledgeable about what the four areas mean but does
not participate in self-regulatory practices.
Use the knowledge test to provide a predefinition of self-regulation.

Trustworthiness
In action research, methodological and technical “rigor” is sacrificed in exchange for
what Patton (2002) calls face validity: “whether the evidence they collect makes sense to them in
their context” (p. 398). A similar criterion, the criteria for evaluating the quality of a
nonconventional paradigm, is called trustworthiness (Guba & Lincoln, 1989). Constructing
trustworthiness stems from the infusion of the researcher's attitude throughout the design and
research process and not a specific set of procedures (Yin, 2016). The suggested strategies of a
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study's trustworthiness are “proposed credibility, transferability, dependability, and
confirmability as constructs to help assess a study's trustworthiness. These constructs parallel
ones used in quantitative research (internal validity, external validity, reliability, and
generalizability” (Glense, 2016, p. 152).
Credibility. A credible study guarantees that the data has been correctly collected and
evaluated to accurately reflect the reality under investigation (Yin, 2016). Although qualitative
researchers will never be able to capture absolute reality or objective truth, there are some tactics
that can be employed to improve a study's credibility.
Credibility is parallel to internal validity in “the idea of isomorphism between findings,
and an objective reality is replaced by an isomorphism between constructed realities of
respondents and the reconstructions attributed to them” (Guba & Lincoln, 1989, p. 237). To
ensure the credibility of the data analysis process, qualitative researchers must disclose the
utilized methods with significant details describing the precise, consistent, and specific measures
of recording and systematizing (Nowell et al., 2017). Guba & Lincoln (1989) suggest five
techniques for ensuring credibility: field activities, peer debriefing, negative case analysis,
referential adequacy, and member checks. I will include 2 of these items into the research
project: field activities and member checks.
Field activities that increase the probability of credible findings and interpretations are
prolonged engagement, persistent observation, and triangulation. Prolonged engagement includes
extensive involvement at the inquiry site to avoid misinformation and create and build a rapport
with the participants (Guba & Lincoln, 1989; Lincoln & Guba, 1985). Persistent observation
entails adequate observation to enable the researcher to uncover the characteristics of the
situation that are relevant to the issue or problem being studied. (Guba & Lincoln, 1989; Lincoln
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& Guba, 1985). Triangulation can occur in the sources, methods, and researchers utilized in the
study (Anfara et al., 2002; Lincoln & Guba, 1985;), allowing for complex perspectives of the
issue of concern (Glense, 2016, p. 152). Denzin (1978) proposed four types of triangulation:
multiple methods, sources of data, investigators, and confirming theories (as cited in Merriam,
2009, p. 215).
Action research in ones’ own classroom lends itself to prolonged engagement and
facilitates persistent observations. This action research project also included triangulation by
incorporating multiple sources of data using Merriam's (2009) suggestions: “comparing and
cross-checking data collected through observations at different times… or interview data
collected from people with different perspectives or follow-up interviews with the same people”
(p. 216) as well as incorporating data collection tools that highlights students’ voice outside of
the interview settings.
The researcher is not the only active participant in knowledge construction in action
research. To better represent the knowledge constructed from the multiple realities created, it is
essential to include member checks where the participants are presented with the preliminary
analysis to ensure proper interpretation (Lincoln & Guba, 1985; Merriam, 2009). Member
checking can be formal and informal throughout various phases of the action research cycle. I
member checked the data by providing participants with an edited version of their interview
transcripts and provided an opportunity for the participants to offer clarification if they felt it was
needed. The participants were asked to return the transcripts within a week. All four of the
participants returned the transcripts. I also provided member checking for the weekly selfregulation performance-based observation forms by discussing the concluding information with
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the students at the beginning of the following week. The students provided additional feedback
through the oral verification process associated with the observation forms.
Delimitations
Participants
I limited the number of classes that were included and the number of people who
participated in the observations and interviews. The class time scheduled before my planning
session was the bounded until that engaged in the surveys, observations, and documentation.
Conducting the observations right before my planning period allowed me to review the field
notes I took during the observations in a timely manner. Using a purposive sampling, which is
successful when the analysis is completed with the data collection, for the participants based on
class grades could have an impact on the representation found in a random sample (Mack et al.,
2005). I was willing to accept this realization because one of my interests is the difference
between the perceptions of the higher and lower-achieving students.
Generalizability
The objective of generalization is to select a representative sample for a study and
generalize the findings to the target population from which the sample was extracted. This
generalization is a statistical generalization commonly used by conventionalists in quantitative
studies (Yin, 2016). In qualitative studies and action research, the focus is not generalizable. The
goal of educational action research is to have a better understanding of ones' environment:
classroom, students, and teaching practices. “A single case or small, nonrandom, purposeful
sample is selected precisely because the researcher wishes to understand the particular in-depth,
not to find out what is generally true of the many” (Merriam, 2009, p. 224).
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Action research does not have the same responsibility to meet generalizability
requirements, also referred to as external validity, but the notion of transferability parallels that
requirement (Guba & Lincoln, 1989). Unlike generalizability, where the burden of proof is on
the researcher, proof of transferability is on the reader or receiver of knowledge (Guba &
Lincoln, 1989). There are no broad claims. Readers of the research are invited to connect the
research and their own experiences. A “thick description provides the establishment of
transferability, a term coined by the philosopher, Gilbert Lyle (Merriam, 2009), is necessary to
enable someone interested in making a transfer to conclude whether the transfer can be
contemplated as a possibility” (Lincoln & Guba, 1985, p. 316). Reader or user transferability
depends on the persons' understanding of the findings and the applicability to their particular
situation (Merriam, 2009).
A common misconception in the social sciences is the “erroneous assumption that
individual, nongeneralizable studies are limited in contributing to the accumulation of
knowledge” (Merriam, 2009, p.226). When carried out successfully, the thick description
provided in action research creates knowledge by “moving the interpretation away from
researcher-centered perspectives, portraying instead the people, events, and actions within their
locally meaningful contexts” (Yin, 2016, p. 227).
Ethical Considerations
The goal is to make sure the benefits far outweigh any possible risk. The benefits of the
students participating lie within the self-regulated learning techniques that they are being
exposed to and the in-depth and prompt feedback that was utilized throughout the semester. They
will also have an opportunity to have their voices heard and, in turn, learn to be an advocate for
themselves.
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A risk for students is the possible decrease in instructional time to complete the surveys
and interviews. To minimize this risk, I attempted to utilize the weekly pow-wow period where
students have forty additional minutes to work on remediation, acceleration, or alternative
electives. I also offered before and after school opportunities to complete the interviews. I did
not anticipate any risk for the students or teaching associated with the classroom being observed.
The following ethical principles provided by Litchman (2011) will guide this study:
✓ Do not harm the participants.
✓ Protect the privacy and anonymity of the participants.
✓ Keep the information collected confidential.
✓ Obtain informed consent from all participants and guardians for those under 18.
✓ Accurately report the data.
✓ Develop and maintain a professional rapport with the participants.
✓ Avoid intrusiveness.
✓ Avoid inappropriate behavior.
✓ Provide an accurate interpretation of the data (p. 57).
Summary
With the assistance of many education researchers, interest in educational action research
has grown, with a focus on the professional dimension of action research (Glense, 2016; Noffke,
2009). As the teacher research movement gained traction, the value of the teacher’s voice in the
creation of knowledge became more apparent. Professional researchers were no longer believed
to be the sole builder of educational knowledge. Action research became a method for educators
to investigate and improve their practice as well as many other dimensions of education (Noffke,
2009).

79

Educational action research encompasses many activities such as curriculum
development, professional development, policy development, and policy development (Carr &
Keemis, 2006). When performed by a practitioner, it has distinguishing potential for improving
the school system as well as the experiences of our students by restructuring our way of thinking
about the purpose of school (Cochran-Smith & Lytle, 2009). According to Reason and Bradbury
(2001), action research is a method for systematic growth of knowledge and knowledge that
differs from typical academic research in that it has distinct goals. It is based on various
interactions and has different conceptions of knowledge and its relationship to practice (Reason
& Bradbury, 2001).
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Chapter 4: Results
The adoption of a self-regulating learning (SRL) environment is one research-based
method for transitioning to a student-centered learning environment (Matsuyama et al., 2019),
where the teacher is responsible for maintaining the focus of the class, facilitating the learning
process, and providing productive feedback (Gordan et al., 2001; Keiler, 2018) in order to
positively affect academic outcomes (Dignath & Buttner, 2018). In this study, I sought to
observe the transition to a student-centered environment by studying student’s perceptions of
self-regulation, self-regulatory practices, self-regulatory feedback, their ability to engage with
these items, and the modifications that can be made as a result of their perceptions during flipped
learning.
To present the findings, the chapter begins with a description of each of the four participants.
I then provide an analysis of the data that is organized around the research questions that guided
this study:
1. What are students’ perceptions of self-regulation?
a. What do students perceive to be self-regulated learning?
b. What are students’ perceptions of the importance of self-regulated learning?
c. What are the obstacles associated with becoming a self-regulated learner?
2. What are students’ perceptions of their ability to engage in self-regulatory practices in a
mathematics classroom?
3. What instructional modifications does a teacher make in response to students' perceptions
of one’s ability to engage in self-regulatory practices in a flipped mathematics classroom?
a. What modifications does a teacher make in response to students’ perceptions of
self-regulatory feedback?
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b. What modifications does a teacher make in response to students’ perceptions of
the self-regulatory practices in a flipped learning environment?
As data was collected and analyzed, there was an adjustment made to research question 3a to
reflect a shift in the focus during the implementation of self-regulatory strategies. The new
question was: What modifications does a teacher make in response to students’ responses to selfregulatory activities and their perceptions of self-regulatory feedback?
Participants
Relationships are important when conducting action research and studying the
perceptions of the participants. I wanted to find some way to be able to relate to the participants,
whether it was through our personalities, educational experiences, family background, or our
desired career paths. I have learned that I tend to understand things and people when I can relate
to them or have some understanding of our differences. In hopes of recognizing and
incorporating these similarities, Appendix P was created and became a live document throughout
the data collection process. This document served as a constant reminder that my goal was to
reach the individual as well as the student.
Abigail
Abigail, a Hispanic-American female, is a senior that plans on attending a two-year
school to pursue a license in cosmetology. Many aspects of her life are motivated by her own
desire to achieve. Neither of her parents graduated from high school and migrated from Mexico
with the hope of a better life despite their lack of education. Academically, Abigail has always
performed well in mathematics as well as other content areas which is shown through her high
grade point average. She was able to go from support classes in 8th and 9th grade for mathematics
to taking honors classes the final three years in high school.
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While still in high-school, Angel will obtain a CNA license thorough the dual enrollment
program in order to work while completing the post-secondary certification. After obtaining the
necessary certification, Abigail will relocate to another state where she can join other family
members in their family business until she learns enough to branch out on her own. A four-year
degree in Business Management is the next goal in order to be able to branch off from the out-ofstate family business and grow that same business in Georgia.
When Abigail first entered this class, she wanted to make sure I knew that she had heard
of me as a teacher, and she had her concerns about the rigor of the overall course. I assured her
that she should only believe about 90% of what she heard about me as a teacher and even more
about the rigor of the course. The look on her face told me that she would probably drop the class
by the end of the week. I even told her that I would approve her transfer form on Friday if she
still had concerns. When she showed up on Friday without a course change form, I couldn’t help
but ask her about her decision to stay. She said that she felt like the class would push her and she
liked me as a teacher. This conversation sparked the start of a great student-teacher relationship
where life lessons were learned. Our common theme throughout the semester was: no one other
than you is allowed to dictate how successful you can be.
Brandon
Brandon, an African American male, is a senior that plans on enrolling in a two-year
automotive program. He is currently participating in the coaching model. Most students are
recommended to the coaching model after their sophomore year, some at late as the beginning of
their senior year. Brandon, however, has been enrolled in the coaching model since the
beginning of his sophomore year. Even though he has accommodations that are available to him,
he did not utilize any of them throughout the research period, as he feels as if his strength is in
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math. After taking a math support class in the 9th grade, Brandon moved to on-level and honors
classes during the final 3 years of math, where he was able to be successful with little effort until
this year.
Math for me has been easy really, up until now. That was until I got to precalculus. It is kind of hard. I have always been that student that didn’t necessarily
have to plan. It just kind of came to me naturally, now I cannot really study and
come in and make a 90 on the test. This class is kind of different. I can't really do
that now because I realize that for this class you have to actually study [B, Day
16, Interview].
At my school, the number of female students in upper-level math courses is greater than
the number of male students in upper-level math courses so I am always excited to see male
students on the first day. I knew that he would come with an unique set of expectations
considering he was on the coaching model but I was excited to have my first coaching student in
an upper-level class. It wasn’t until we started talking about his future plans that he came out of
his shell. He would have been perfectly fine coming to class and only talking to his table
members, but I will not be ignored. Our pre-calculus relationship my not result in him blowing
the SAT or ACT out of the water, since he will never take it, but it is one where I hope he
remembers the life lesson I tried to share with him through our self-regulation discussions. At the
end of the semester, he left me with a thank you note saying: thank you for being the first teacher
to not tell me that I am too smart to not go to college and encouraging me to pursue owning my
own business in my field.
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Crystal
Crystal, an African female, is an outgoing senior that has her whole life planned out. She
is a high achieving student that is extremely involved in school clubs and sports. She has shown
an interest in higher education since her sophomore year by enrolling in dual enrollment courses.
According to her transcript, she could have graduated a year ago, but her parents wanted her to
be able to take as many dual enrollment and AP classes as possible before heading off to college.
She will enter college as a sophomore with a goal of majoring in Biology in hopes of attending
Medical School after 3 years of college.
Crystal walked into the first day of class late because she does the morning
announcements. All I could think was: please tell me she was not the extremely bubbly one.
When she confirmed that she was the bubbly one, I had to tell myself that we would make it
through the semester. I remember thinking that she would be walking into a calm environment
every morning where her energy might not be matched. Everything about my room screams
calm: from the decoration, the expectations, the flexibility, even the lightning. From day 1 to day
90, she proved to be a breath of fresh air despite her struggles in the class.
Deidra
Deidra, an African American female, is a senior with plans of going to a four-year school
after high school. She is undecided on her field of study, but she knows that she wants to pursue
higher education while competing on her school’s swim team. Unlike the other participants in
the study, Crystal works at least 30 hours a week at her part-time job.
As I was assigning seats, due to covid guidelines, I received a look that told me that these
90 days were going to be interesting. Surely, Deidra had pre-conceived ideas about the class and
could not hide it. It took less than a week for me to see that she has to be comfortable in order to
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show her true personality. By the end of the semester, she was one of my favorites. We spent a
lot of time together during class and after school for tutorials.
Felicia
Felicia, an African American female, is a senior that plans on majoring in psychology in
college. Unfortunately, Felicia withdrew from school before she could participate in the
interviews for phase one. She re-enrolled before the study was complete, but she had missed too
much of the self-regulated learning strategies. Her data is not included in the study. Out of all the
participants, I was really excited about her being involved. She had one of the lowest grades in
the class, yet her score on the formative questionnaire as well as the knowledge test was in the
top 5 percent.
Overall, the participants were able to articulate their understanding of self-regulated
learning and opinions of the flipped classroom. Even though three out of the four participants
had quiet personality, they were able to share more of it with through the data collection process
as well as our individual interactions.
Research Question 1a: What do students perceive to be self-regulated learning?
The results from the second knowledge test as well as the interview responses were used
to answer this question. On the knowledge test, Brandon was the only student to answer the
question about the best example of self-regulated learning incorrectly. As a result of coding the
interviews, the following themes emerged: independence, monitoring, and adjustments.
Independence
For each student, the ability to be independent and take ownership of ones’ actions was
expressed. Question seventeen from the knowledge test provided 4 multiple choice options.
Options B and C both required students to not only seek help from their peers or their teacher,
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but it also advocated for them taking the plans of others and adopting it as their own. Answer
choices A and D, advocated for students to independently go through steps of the cyclical
process of self-regulation. Option D was the correct answer because it included all the
components of the cyclical process, whereas option A omitted monitoring and adjustments. The
responses to interview questions 1 and 2 included responses that were in first person, which
exemplified the acknowledgement of their responsibility towards their learning.
Table 14
Data for research question 1a (Independence)
Knowledge Test
17. You are told to write an essay, due in 3
weeks. The last time you had a task like this,
you didn’t write it until the night before. Your
grade wasn’t very good, and you want to do
better. Using what you’ve learned, choose the
best option.
a. Break the assignment down into the
basic parts (e.g., choose a topic,
outline the essay, write the essay,
etc.), and estimate how much time
each part takes. Work backwards to
identify deadlines for each part.
Afterward, reflect on the quality of
your work.
b. Talk about the project with your
friend Beth, who is great at planning
how to space out work. Ask her what
her timeline is for accomplishing the
project, and make that your timeline,
too. After you finish, reflect on how
well you did.
c. See your teacher to discuss your
difficulties with this type of
assignment and ask what you should
do differently this time. Follow the
teacher’s plan and timeline to
complete each part of the assignment,
getting back on track when necessary.

Interview Questions 1 & 2
You can take care of yourself. You need to be
more independent. [B, Day 16, Interview].
I also say developing math strategies and
finding solutions. I would also say my ability
to monitor my attention span. Like focusing
on one thing and not drifting aside, saying I
am not understanding the topic. [D, Day 15,
Interview].
Self-regulated learning is putting myself in
check. Like seeing what I have to do to keep
myself at a normal productive pace and to be
organized [Abigail, Day 16, Interview]
Self-regulated learners are able to teach
yourself any topic that is given to you and to
be able to solve the problem out, just on your
own. [Crystal, Day 30, Interview].
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d. Break the assignment down into the
basic parts and make a plan for each
part. Note specific tasks and their
deadlines. Check off tasks as
completed. If behind, figure out how
to get back on track. During and after,
consider what works and what could
be improved.

Monitoring
Even though Brandon selected the multiple-choice response that did include monitoring,
the remaining 3 participants selected the option that included monitoring. The correct response
on the knowledge test addressed monitoring by suggested that students check off task as they are
completed. The idea of monitoring can be seen in the interview response of three of the
participants. Brandon mentions the idea of you realizing what you did wrong. This can’t be
accomplished without monitoring your progress on a task. Deidra does not relate monitoring to a
task, but instead she directly mentions the need to monitor your attention span. Crystal also
responds to the question by directly noting that self-regulated learners are able to monitor their
progress.
Table 15
Data for research question 1a (Monitoring)
Knowledge Test
17. You are told to write an essay, due in 3
weeks. The last time you had a task like this,
you didn’t write it until the night before. Your
grade wasn’t very good, and you want to do
better. Using what you’ve learned, choose the
best option.
A. Break the assignment down into
the basic parts (e.g., choose a topic,
outline the essay, write the essay,

Interview Questions 1 & 2
You can realize what you're doing wrong, and
you can figure out a way to fix it without
having to ask other people [B, Day 16,
Interview].
I also say developing math strategies and
finding solutions. I would also say my ability
to monitor my attention span. Like focusing
on one thing and not drifting aside, saying I
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etc.), and estimate how much time
each part takes. Work backwards to
identify deadlines for each part.
Afterward, reflect on the quality of
your work.
D. Break the assignment down into
the basic parts and make a plan for
each part. Note specific tasks and their
deadlines. Check off tasks as
completed. If behind, figure out how
to get back on track. During and after,
consider what works and what could
be improved.

am not understanding the topic. [D, Day 15,
Interview].

They are able to plan and monitor progress
and adjust to new things [Crystal, Day 30,
Interview]

Adjustments
The knowledge test provides the same results for adjusting as it did for monitoring where
the incorrect response that was selected did not directly mention or imply adjustments being
made, but the correct response included adjustments by suggesting that students figure out how
to get back on track if they fall behind. Two of the participants echoed the need to make
adjustments. Brandon suggested that self-regulated learners are able to independently figure out
a way fix a problem and guide yourself down a path that will give the desired result. Crystal’s
response directly uses the word adjust but she relates it to new things.
Table 16
Data for research question 1a (Adjusting)
Knowledge Test
17. You are told to write an essay, due in 3
weeks. The last time you had a task like this,
you didn’t write it until the night before. Your
grade wasn’t very good, and you want to do
better. Using what you’ve learned, choose the
best option.

Interview Questions 1 & 2
You can realize what you're doing wrong, and
you can figure out a way to fix it without
having to ask other people. You can kind of
guide yourself in the right direction [B, Day
16, Interview].
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A. Break the assignment down into
the basic parts (e.g., choose a topic,
outline the essay, write the essay,
etc.), and estimate how much time
each part takes. Work backwards to
identify deadlines for each part.
Afterward, reflect on the quality of
your work.
d. Break the assignment down into the
basic parts and make a plan for each
part. Note specific tasks and their
deadlines. Check off tasks as
completed. If behind, figure out how
to get back on track. During and after,
consider what works and what could
be improved.

They are able to plan and monitor progress
and adjust to new things [Crystal, Day 30,
Interview]

Each participant was able to contribute to at least one of the themes for research question
1a. Three out of the four participants did not change their definition of self-regulated learning
during the second interview. Crystal, on the other hand, updated her definition of self-regulated
learner during the second interview. As a result, she could be including her perception of the
flipped learning environment with self-regulated. Overall, to be a self-regulated learner, students
articulated the need to be able to make a decision about what needed to be accomplished,
prioritize and focus on the goal, and make changes as needed in order to reach ones’ goals.
Research Question 1b: What are students’ perceptions of the importance of self-regulated
learning?
According to the knowledge test, see Table 17, students believe that self-regulation is
important for academics, athletics, and musical endeavors. They agree that building your selfregulation skills can help improve about ability to set goals. They differed on the connection
between self-regulation and the ability to resist distractions, resulting in a 50/50 split.
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Table 17
Data for research question 1b (The importance of SRL)
Knowledge Test Question
Question 18. True/False
Self-regulation is important for academics,
but it doesn’t really help improve athletic or
musical ability.
Question 19. Building your-self-regulation
skills can help improve your goal setting
abilities.
Question 20. Using self-regulation can help
resist distractions

Knowledge Test Results
All 4 participants answered correctly.

All 4 participants answered correctly.

Deidra and Brandon answered incorrectly.

The data from the interviews also supports the idea that self-regulated learning is
important. All four participants directly state their perception of its importance:
Self-regulation is important [B, Day 16, Interview]
It is important to be a self-regulated learner [D, Day 15, Interview]
I would say that self-regulation is important [A, Day 16, Interview]
I think it is definitely something that should be taught [C, Day 29, Interview].
From the interviews and observation form, see Table 18, the following themes emerged as area
where self-self-regulation and self-regulated learning are important: independence, components
of self-regulated learning, and seeking assistance.
Table 18
Interview data for research question 1b (The importance of SRL)
Area of Importance
Independence

Data Used
I think it is definitely something that should
be taught because once you go to college or in
general, you're not going to always have a
helping hand or somebody there to help you.
You are going to have to figure things out on
your own sometimes. Your parents are not
going to be able to check your progress and
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motivate you to make the necessary changes
[C, Day 15, Interview].

Components of SRL

Self-regulation is important because you
should be able to do certain things by yourself
and put yourself down that path without much
help, [B, Day 16, Interview]
You cannot just jump into something and not
plan for it. How will someone know that they
improved, or they work towards a goal and
they're just not planning anything. At least
having some steps to slowly gradually show
that: hey, I started here, let me improve. Let
me see some aspects. That's great. [D, Day
15, Interview]
No one's going to monitor for you. No one's
going to plan for you. No one is going to be
able to make you adjust. That’s just
something you have to kind of have to do
yourself. If you don't understand something,
then be able to somewhat adjust [B, Day 16,
Interview].
After working on my plan this week, I am
starting to understand why it is important to
monitor and make adjustments [A, Day 22,
Observation Form].

Seeking Assistance

If you are a self-regulated learner, you are
already prepared. If you're stuck, you can
figure out extra ways by yourself or you can
ask for help after you have tried to work
through it on your own [C, Day 29,
Interview].
You should be able to do certain things by
yourself and put yourself down that path
without much help, but at the same time if
you do need help, I don't think you should be
afraid of asking. If there's something you
don't understand or something you really can't
seem to grasp, I think you should still be able
to ask you if you really do need help [B, Day
16, Interview]
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Independence
The association of independence with self-regulated learning was already present in
research question 1a so it is not surprising that it showed up in research question 1b when
participants were asked about its importance. During the first interview, Crystal indicated that
self-regulated learning is “something that should be taught” in preparation for college, whereas
Brandon indicated that it is important because it puts you down a path to be able to do things by
yourself.
Components of SRL
Three out of the four components of the cyclical process (planning, monitoring, and
adjusting) were included. It is not surprising that reflecting is not included as the avoidance of
that area was avoided throughout the study. Both Crystal and Brandon mention the importance of
planning even though the context is different. Crystal’s response treats planning at the first step
in working towards a goal:
“You cannot just jump into something and not plan for it. How will someone know that
they improved, or they work towards a goal and they're just not planning anything” [C,
Day 15, Interview]
implying that this plan should be monitored. Brandon does not provide context for his inclusion
of planning. He simply lists it, along with monitoring and adjusting, as one of the things you
needed to be able to be independent:
No one's going to monitor for you. No one's going to plan for you. No one is going to be
able to make you adjust. That’s just something you have to kind of have to do yourself. If
you don't understand something, then be able to somewhat adjust [B, Day 16, Interview].
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Seeking Social Assistance
Asking for help is an expected go to method for understanding for some students. What is
not common is the relationship between being a self-regulated learning and seeking assistance
that the student uncovered on their own. Both Crystal and Brandon were able to see that being a
self-regulated learning does not mean that you are expected to do everything on your own.
The key to this realization for Crystal is when she says “you can ask for help after you have tried
to work through it on your own” [C, Day 29, Interview]. Brandon’s response supports seeking
help when needed but it is preceded with an emphasis on being independent: “You should be
able to do certain things by yourself and put yourself down that path without much help, but at
the same time if you do need help, I don't think you should be afraid of asking” [B, Day 16,
Interview].
The uncovered themes show that being able to self-regulate is an important step in being
independent and learning to discipline oneself. It facilitates knowing when to ask for help. It
helps prepare for a time in life where you have to motivate yourself to complete your goals. Selfregulation is also important in the planning, monitoring, and adjustment phases for reaching
these goals.
Research Question 1c: What are the obstacles associated with becoming a self-regulated
learner?
The students were asked to list the perceived obstacles associated with becoming a selfregulated learner. The second level coding of the interviews as well as observation forms
revealed that the obstacles associated with being a self-regulated learners are lack of knowledge
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about self-regulation, procrastination, lack of focus/distractions, and time management. Table 18
shows how those themes were deduced from the collected data.
Table 18
Data and analysis for research question 1c.
List of Obstacles
Lack of knowledge about
self-regulation

Procrastination

Data Collected
For me, my biggest obstacle
right now is lack experience
with the topic of selfregulation [B, Day 13,
Observation Form].

Data Analysis
Brandon was able to directly
articulate the fact that he feels
like his lack of knowledge of
self-regulation is an obstacle
for him.

The obstacles associated with
becoming a self-regulated
learning are not having a
positive environment, not
being able to communicate,
unrealistic expectations, and
an inability to set manageable
goals [A, Day 16, Interview].

Abigail did not directly state
that lack of knowledge was
an obstacle, but all of the
obstacles mentioned can be
addressed after learning about
self-regulated learning.

I believe that procrastination
and distractions are the two
main obstacles [B, Day 16,
Interview].

Both Brandon and Abigail
stated that procrastination
was an obstacle for them.

My biggest problem with
self-regulated learning is
procrastination [A, Day 13,
Observation Form].
Lack of Focus/Distractions

I believe that procrastination
and distractions are the two
main obstacles [B, Day 16,
Interview].
Focusing on what a person
needs to do, focusing on what
aspects I need to focus on [D,
Day 15, Interview]
I need to have time aside for
my classes instead of being
95

The inability to focus and
avoid distractions was the
only theme that was
supported by all four
participants.

on my phone [A, Day 13,
Observation Form].

Time Management

Staying on track and not
getting distracted [C, Day 15,
Interview].
I need to focus basically on
time that need to be
manageable and being really
strict on yourself because
self-regulation is basically
like a planner. You figure out
what you need to do, to
figuring out and see what I
need to go to the next step [D,
Day 15, Interview].

Even though time
management was only
included by Deidra, the
obstacle was still included in
the write-up because it was
relevant to her as a student as
well as an individual. She
mentioned it in her interview
as well as when she was
asked during class.

I would say time management It was also included as a
is my biggest obstacle [D,
reminder that some of the
Day 13, Observation Form].
students (including Deidra)
have jobs and those
responsibilities should be
considered when trying to
teach them about selfregulation.
Research Question 2: What are students’ perceptions of their ability to engage in selfregulatory practices in a mathematics classroom?
The self-regulatory practices that were implemented into the classroom were the
components of the cyclical process of self-regulated learning: planning, monitoring, adjusting,
and reflecting as well as seeking information and seeking social assistance. The results are
presented separately for each practice since they were introduced that way in class and the data
collection tools addressed them separately as well as combined. Seeking information will not be
addressed in the results section because data was not directly collected on that practice. Further
explanation for its exclusion is presented in the weekly display for the modifications made and
presented as part of the response to research question 3.
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Components of the Cyclical Process of SRL
Planning. The ability to plan was articulated through 2 emerging themes: goal setting
and procedures for studying. When asked how they planned on being successful in the current
unit, the participants all felt as if they have the ability to set goals and study even though when
asked about the method for studying, a clear plan was only presented by one student. Brandon
responded to his plan for success by saying “I plan on being successful by studying” [B, Day 9,
Warm-up]. When asked for clarification on how he studies, his response was simple: “I study by
doing more practice problem” [B, Day 10, Warm-up]. Abigail and Deidra’s responses were
similar to Brandon’s where they felt like additional practice problems would help her reach her
goal:
I'll need more practice problems and staying after school. I just need to work on my time
management because of all the clubs I am in [D, Day 9, Warm-ups]
When I study, I try additional practice problems [A, Day 10, Warm-ups].
Even though Deidra’s response was vague in terms of reaching her goal, she was able to provide
a more detailed account for how she studies when she is at home:
Whenever I am studying, I watch videos. I watch their whole videos first. I don't write
anything down. I look and see if I understand it. And after watching it a second time, I
start writing down my notes, taking and grasping and pausing the video to make sure I
understand it. Because if I don’t understand the topic, I don't want to keep on going
through the lesson. I will sit there and figure out what is going to let us usually what I do
[D, Day 30, Interview].
The difficulty to clearly articulate how they study (plan for success) is also displayed in the
knowledge test results with planning being the lowest category for everyone.
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Monitoring. There was a comfort level with monitoring, but it is attached to a grade.
Students can articulate how they check their progress, but it is only displayed when there is a
lack of understanding or preparation for a test:
I try and complete the practice more or save some for the test day, like you say. Before,
testing, and I'll go back and do them. If I don't understand, I'll watch YouTube videos.
[B, Day 8, Monitoring Activity].
I monitor my grades in synergy and then decide what needs to be done [A, Day 8,
Monitoring Activity].
It wasn’t until the implementation of the unit plan in the flipped unit that students expressed an
ability to monitor their progress towards the completion of a task. Before that, completing
additional practice problems was the go-to strategy for monitoring progress.
Adjusting. Adjusting was the one category where student unanimously felt like they
were successful in a math classroom. All but one of the students show adjusting as their strength
on the knowledge test, they selected it as their strength during the pow wow activity, and it was
the component selected by each participant in the interview when directly asked about the
strength. See Table 19 for the direct quotes from the interview.
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Table 19
Interview data for research question 2 (Adjusting)
Participant
Brandon

Interview Quote
I think adjustment might be the most
important component [Day 16, Interview]

Abigail

Adjusting is my strength. Because: with some
of the problems, if I get them wrong, I adjust
myself. I ask myself what can I do? Do I need
to practice, or do I have to study more? Do I
have to review more for something that we do
the problems or on the flash cards [Day 16,
Interview].
My strength is adjusting. I like to get things
the first time and if I don’t, I am going to
keep trying and adjusting. Even if it takes me
all day. I don’t really like to give up on
myself. If it's something I know I can do, I am
going to do it [Day 15, Interview].

Crystal

Reflecting. Reflection was a struggle throughout the study. When asked about the four
components of the cyclical process, students could name all four, but the challenge came in when
they were asked to directly reflect on something. If the word reflection was not included in the
exercise, they could express their thoughts about their actions. When disguised as simply
“thinking about” ones’ actions or thought process, their responses were informative. The contrast
between Figure 5 and Table 13 shows that their perception of their ability to reflect may not be
accurate. In Figure 5, none of the participants felt like they have a strength in reflection and yet
the knowledge test results in Table 13 show that reflection was the highest for all of them.
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Figure 4
Pow Wow Activity: Self-Selected Self-Regulatory Strength.

Table 20
2nd Knowledge Test & Self-Analysis
Student
Abigail
Crystal
Brandon
Deidra

SelfAnalysis
Adjust
Adjust
Adjust
Adjust

Plan

Monitor

Adjust

Reflect

MC

57.5
67.5
20
55

75
90
32.5
57.5

77.5
82.2
57.5
60

82.5
85
60
77.5

75
70
95
90

Seeking Social Assistance
Seeking social assistance was the second self-regulatory practice introduced during the
flipped learning unit, but the idea of utilizing ones’ peers has been encouraged since the
beginning of the semester. Group work was common for the participants, but this was the firsttime students were required to seek the assistance from their peers before I was willing to assist.
It was also the first time I openly charged the students with the responsibility of dictating the
way in which they sought the assistance of their peers.
All of the students engaged with their peers during the study, but they did not venture
outside of those that were in close proximity. Aside from Crystal, the participants felt as if
seeking social assistance was beneficial and perpetuated their ability to self-regulate as it forced
them to take on different roles throughout the flipped unit. Table shows the data used to conclude
that students engaged with their peers as well as the self-regulatory practice being beneficial.
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Table 21
RQ 2 Results and Data
Results
All students engaged with their peers during
the study.

Data
Abigail and Crystal sat at the same table and
were comfortable working together, but
Crystal preferred more independent practice
even though Abigail spent a significant amount
of time “teaching” Crystal. [Observation
Form]
When a student was helping me, the way that
she taught me was a lot better and I was able to
understand it a lot more. [D, Day 30,
Interview].
I didn’t receive a lot of assistance from my
peers, but I was able to provide a lot of
assistance. [A, Day 27, Journal 4].
The best part of the flipped unit was me
taking on the teacher role. My group decided
to split the topics and each person take on the
responsibility of teaching a topic. My highest
grade was on my section. [B, Day 27, Journal
4].

Seeking social assistance was beneficial and
perpetuated their ability to self-regulate for
everyone except Crystal.

To be successful, I'll probably say I need less
partner work. I would say more practice where
you really have to think on your own and might
not be able to get the answer from another
person [C, Day 29, Interview].
I would say seeking assistance encouraged me
more. It was just perfect, her feedback made
me encouraged to improve myself because
she said, okay, I see what's happening. [D,
Day 30, Interview].
I realized that I could gauge my level of
understanding based on my ability to help
them which really helped me [A, Day 27,
Journal 4].
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I realized that I had to understand the topic
well enough to help others. When they had
questions that I could not answer, I was
forced to go back and improve my level of
understanding [B, Day 27, Journal 4].

The results for question 3 will be presented as a summary of the 6-week study. Presenting
the findings through a recap of the 6-weeks highlights the cyclical properties of action research
(Carr & Keemis, 2009) which parallels the cyclical process of self-regulation in this study by
documenting the impact of the continuous and connected modifications. The data is separated
into two phases, mimicking the two research questions. Phase 1, which focused on selfregulatory activities and feedback was implemented to answer research question 3a and phase 2
which focused on the flipped learning environment was implemented to answer research
question 3b. Within the weekly recap of the findings and modifications, the data was divided by
data collection instrument to facilitate the creation of a resource that I can easily assess and note
the individual contributions of each instrument. This accessible format works well for anyone
that prefers visual representations of data.
Research Question 3a: What modifications does a teacher make in response to students’
responses to self-regulatory activities and their perceptions of self-regulatory feedback?
Week 1
Formative Questionnaire & Knowledge Test. The analysis from the formative
questionnaire and knowledge test showed individual scores for each component within the
cyclical process of self-regulation: planning, monitoring, adjusting, and reflecting, as well as an
overall score. Outside of participant selection, the data was used to determine if students already
had a strength in either of the components. The data, displayed in Table 14, showed that there
was no consistency for the selected participants.
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Table 22
Initial Formative Questionnaire & Knowledge Test: Self-regulation component scores
Student
Abigail

Lowest Category
Adjust/Reflect

Highest Category
Plan

Brandon

Monitor

Adjust

Crystal

Plan

Adjust

Deidra

Reflect

Plan

The decision was made to incorporate an emphasis of all 4 components into the initial plan to
implement 6 different self-regulatory strategies throughout the study, based on Zimmerman &
Pons’ (1986) 14 self-regulatory strategies.
Week 2
Planning was the first section of the cyclical process from the classroom activities that I
decided to use as well as the first step of the social cognitive approach to self-regulated learning
(Zimmerman, 2013) so I decided to implement it first. There was no consensus in the data from
the formative questionnaire, so it was a good place to start. As this was the first week of
implementation of self-regulatory strategies, the activities and journal prompts were already
created. Table 23 shows the findings and modifications made as a result of the data collected
during this week.
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Table 23
Summary of week two findings and modifications.
Self-Regulated Learning
Strategy/Activity
Planning (Strategy)
(Appendix L)

Planning Activity

Tool
Journal Entry #1

Observation
Form

Analytic Memo

Findings

Results

They all acknowledge the
need to plan but failed to
create a viable plan.

The weekly pow-wow
activity focused on
individualized plans for the
current unit.

The description of the
planning process included
descriptive words such as
“simple”, “check-list”,
written, and “end-goal”.

The next planning format will
include a check-list format.

Findings
Results
Students articulated specific content The content areas were addressed in
areas where they needed help.
the upcoming warm-up.
What have you done vs. What can
you do: Study, complete additional
practice problem, ask classmates
for help.

The following week, emphasis was
placed on guided practice (on the
vertical boards) instead of direct
instruction.

Students have been more open to
suggestions about adjustments
when a grade is not attached.

Exclude grades on the warm-up
when they do not get the question
correct. Provide probing feedback
that will require them to think about
their mistakes and allow them to
resubmit it.

There was an emotional response to
the expectation of engaging in the
activity after it was initially
submitted.

There was a need to normalize a
dialogue approach. This was
introduced in the warm-up.

When a grade was received, very
little thought went into the amount
of preparation for the assignment.

A short reflection piece will be
added to quizzes and test.

I need to find a way to make it have
obvious value without requiring
more work.

I am interested in their response to
the self-regulatory feedback
concerning their approach to the
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unit. For this particular data
collection tool, I have to create a
dialogue. The next journal will be
given on Friday and Monday (for a
response).
No warm-up on Mondays.
Students were able to include
details about planning and respond
to the feedback concerning
planning but the feedback
concerning monitoring, adjusting,
and reflecting was either ignored or
received a superficial response.

Before focusing on the SRL
strategies, more time should be
spent on the components of the
cyclical process. The next SRL
strategy is monitoring which is also
a component of the cyclical process
so it will be addressed next week.

After week two, the decision was made to create simple written plans for the unit that
included a check-list format with a clearly defined end goal. The structure of the warm-ups
changed to no longer include a grade if students didn’t get the question completely correct,
probing feedback would be provided instead of a final grade, and I wanted to normalize the
dialogue approach to feedback. The goal in terms of normalizing dialogue was to start
introducing the idea that the final answer is not the only importance aspect of learning, therefore,
they will not be given the answers or receive credit for just the final answer. They would have to
engage in dialogue about their mathematical process as well as approach their self-regulatory
practices.
Week 3
As I prepare to teach about monitoring one’s plan, I realize that there have been setbacks in my
own dissertation in terms of self-regulation. It is amazing how one can strive to help others learn
to implement something that they currently struggle with due to being outside of their comfort
zone. How many times have I spent 20 minutes on my phone, read a random book, played with
my monthly budget, or just scrolled through social media during my designated “dissertation
time” just to avoid the details of qualitative research? How many times have I volunteered to be
the one to take one of the kids to practice during this time to avoid the inevitable? Well, I guess
it’s great that I do better when I can directly relate to people and situations.
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The plan for week three started off with implementing monitoring as the weekly selfregulatory practice. The goal was to also continue the dialogue component of the warm-up and
implement a reflection component to formative and summative assessments. Table 24 shows the
findings and modifications made as a result of the data collected during this week.
Table 24
Summary of week three findings and modifications
Self-Regulated Learning
Strategy/Activity
Monitoring (Strategy)
(Appendix M)

Findings

Results

Progress is determined based
on “grades” and “emotions”.

Whole group discussion:
what does it mean to
monitor? Made a checklist of
what it means to monitor.

There is no dependence on
others to monitor progress.

Weekly Warm-ups

Adjusting Activity
(Appendix N)

The key to success is
“studying” and “additional
practice problems”.
Notes are not mentioned as a
study tool.

Made notes a requirement to
ask questions. Instead of a
direct response, they had to
make sure they understand
the similar example from the
notes.

There is no mention of
making adjustments. The
reflection aspect of the
questions is being avoided

The number of strategies for
the 6 weeks was reduced to 4.
There has to be a focus on the
cyclical process before
additional strategies are
introduced. So far, the first
two strategies were also the
first 2 components of the
cyclical process.

A willingness to do more is
perceived as adjusting vs. a
willingness to do something
different.

Each student had to try a
method for adjustment that
wasn’t mentioned in their
activity.
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Data Collection/Analysis
Tool
Journal #2

Observation Form

Analytic Memo

Findings
Grades are the main source
for monitoring progress.

Results
The flipped unit will have a
planning component (see
Appendix E) that incorporates
grades and adjustments.

Studying is suggested as a
reaction as opposed to a
strategy for initial
understanding.
When completely the warmup and journals, students are
asking others what they
wrote.
The responses are formatted
in a way that seems as if there
is a right or wrong answer.
The organization and weekly
analysis is a lot.
Next week is the unit test.
The SRL strategies have to be
narrowed down to 2 more
strategies. I am leaning
towards seeking information
and seeking social assistance
based on the 4 components of
flipped learning.

The format of the review was
changed to be completely
student centered to gauge
how they sought information
and relied on their peers.
There was no additional
review created. Instead, all of
the formative assessments
were posted (with answers) in
the back of the room. They
decided how they wanted to
review. My only stipulation
was: I would assist after they
showed that they looked for
the information on their own
and asked at least two other
students.

After week three, the decision was made to implement a written plan for the flipped unit
that included grades and adjustments and require notes to get one on one help. The structure of
107

the review also changed. A separate review sheet or activity was not created. Instead, the
collection of the formative assessments from the unit will be used as a review in hopes of
normalizing students’ responsibility for reviewing. There were two scheduling changes that took
place. An adjusting activity was added as an opener for a new topic. The topic (application of
trig. functions) is not the favored topic in the unit so it was a good way to start the day without
focusing on math. The other schedule change was the number of self-regulatory practices was
reduced from six to four. When considering the amount of time that we were spending just on the
components of self-regulation, the focus had to shift from implementing a set number of selfregulatory practices to creating a strong founding for the cyclical process of self-regulated
learning.
Week 4
As the reference list grows due to my self-proclaimed attention deficit disorder, I realize that I
am avoiding the words that must be written. According to my schedule, I should be working on
the write-up of my methodology chapter. Here I am, about to read a side article that seems to be
too interesting to pass up. Twenty minutes and then I will be focused again. If nothing else, I will
make sure I stress the importance of allowing for down time when planning, monitoring, and
making adjustments.
The plan for week four started off with implementing reflecting as the weekly selfregulatory practice. The warm-ups were still being used to incorporate a dialogue opportunity,
and the pow-wow for this week was related to self-regulated learning. This was a short research
week. Thursday was a testing day, and I was absent on Friday. Table 25 shows the findings and
modifications made as a result of the data collected during this week.
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Table 25
Summary of week 4 findings and modifications
Self-Regulated Learning
Strategy/Activity
Reflecting

Pow Wow Activity

Findings

Results

Students reflect on “grades”,
“time commitment”, and
“improvement”.

I need to do more research on
ways to increase reflection.

No one mentioned reflecting
before a grade was received.
Perception vs. Reality:

Emphasize monitoring and
reflecting in the flip unit.

Two people (in the entire
class) felt like their strength
was in monitoring or
reflecting.
¾ of the participants matched
their strongest component
with the initial results of the
knowledge test.
Data Collection/Analysis
Tool
Observation Form

Analytic Memo

Findings

Results

The students using the boards
(I have a 360 degree
classroom) were more
engaged with the review. I
was able to spend more time
with the groups they created
at the boards.

The next review will include
a movement component.

Students were checking their
answers for the first time on
the formatives.

In the flipped unit, make sure
answers are available for all
formatives to encourage
student centered monitoring
throughout the unit.
The flipped unit will need a
reflection piece.

Reflection is still a problem
for students. They seem more
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comfortable when asked to
“think about” or “consider”
The new review method was
a success.

I can’t use this method in the
self-taught unit because they
will already have the answers
to all of the formatives.
Instead, I will create a review
that can be self-checked
(gallery walk).

The first interview did not include a pre-determined question about self-regulatory feedback as I
hoped to address it after the flipped unit. During my initial interview with Deidra, she actually
mentioned how much she liked the reflection piece that was added to the quiz which resulted in
me including the topic in the remaining interviews. For those interviews, I found that students
valued the way that it made them feel. The comments were not about the content, instead they
focused on ways to improve themselves and their ability to self-regulate in and outside of class. I
think I need this reassurance more than the students. I hope to be having an impact of them well
beyond their ability to graph trig. functions.

Data Collection Tool
Interview #1

Findings
Students valued the selfregulatory feedback.

Results
The self-reflection form
found in Appendix C was
included on the back of the
quizzes in the flip unit. The
reflection piece was one of
the components that was
required in order to reassess
the quiz on the test.
Originally, I was not going to
allow any type of
reassessment since they were
already responsible for
teaching themselves and they
decided when they were
ready to take the quizzes and
test (within a given
timeframe).

During this week, the pow wow period took place during 3rd block. This time is used for
remediation, acceleration, or extension. An additional twenty minutes in a class that is already
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ninety minutes long can cause anyone to go into math overload which is why we took that time
to discuss self-regulation instead. During the pow wow period, students were asked to identify
which component they identified as their strength. All four of the participants identified adjusting
as their strength. The week continued with the revised review format which ended up being
successful. It is being labeled as successful for three reasons: students did not complain about the
format, the teacher was not the first point of reference for help, and students were productively
working together.
Research Question 3b: What modifications does a teacher make in response to students’
perceptions of the self-regulatory practices in a flipped learning environment?
Week 5
As I keep trying to find ways to encourage and show students how to reflect, I realize that my
most reflective moments for this study have been unintentional. As I analyze data, I can make
connections and come to conclusions, but they change after I walk away. My latest need to find a
random sheet of paper to write down my thoughts about an activity as I was on my way to a
softball tournament showed me that reflection doesn’t have to happen in the moment.

Week five is the beginning of the flipped learning unit. The goal for this week was to
implement information seeking as the self-regulatory practice, make sure the pre-selected videos
included options that did not have the instructor showing as well as engaging instructors, and
include a reflection requirement on formative and summative assessments in order to reassess.
Table 26 shows the findings and modifications made as a result of the data collected during this
week.
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Table 26
Summary of week five findings and modifications
Data Collection Tool
Interview #1

Self-Regulated Learning
Strategy/Activity
Seeking Information
(Whole Group Discussion)

Data Collection/Analysis
Tool
Journal #3

Observation Form

Findings
If videos are used, students
prefer videos without anyone
present.

Findings

Results
Pre-selected videos for the
flipped unit included videos
with and without the
instructor.
Results

Sources for finding
information: internet, khan
academy, youtube
No mention of textbook or
peers.

Seeking social assistance was
confirmed as the next selfregulatory strategy.

Question: Will we still have
to focus on self-regulation in
the flipped unit?

The last two strategies will
not be addressed as selfregulatory until the end of the
flipped unit.

Findings

Results

The planner that was created
at the beginning of the flipped
unit is being used to track
progress and document
adjustments.
Dialogue is good on the selfregulatory warm-ups, but
time is not being spent on
them.

Find a way to plan for each
unit and use it to model selfregulation throughout the
semester.
The warm-up format was
changed to a student-centered
format where students select
the questions, they need help
on, and another student is
responsible for answering.
This warm-up format will be
the activity for next week to
emphasize seeking social
assistance.
Just like in my AP Class, I
will use flashcard to create a
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Students are using flashcards
to help organize and review.
Analytic Memo

quick reference tool and
scaffolding device for
vocabulary/formulas.

Time is spent on adjustment.
Reflection isn’t taking place
until they complete the form.

The students were in self-regulation overload by the beginning week five of the study.
The decision was made to open the unit with the seeking information strategy without labeling it
as a self-regulatory practice by conducting a whole group discussion about different strategy that
can be used to seek information. There was another adjustment made to the warm-up format,
where the students dictate the warm-up questions.
Week 6
The plan for week six started off with implementing seeking social assistance as the
weekly self-regulatory practice. The warm-ups were still being used to incorporate a dialogue
opportunity, but they shifted to a student-centered activity where students were responsible for
deciding which questions to review. At the end of week 5, many students had not completed
more than one of the three required quizzes or the circuit review, therefore, a significant amount
of time will be dedicated to completion of those tasks. Unfortunately, out of those four items,
only one can include social assistance.
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Table 27
Summary of week six findings
Self-Regulated Learning
Strategy/Activity
Seeking Social Assistance
(Warm-ups)

Data Collection/Analysis
Tool
Observation Form

Journal #4

Findings
Students decided to leave the
problems up, where they
reference them throughout the
week.

Findings
The warm-up encouraged all
4 components of selfregulation.

Results
Specific content was
addressed through the
questions without direct
instruction.

Results
For all flipped units, use the
student-centered questions
warm-ups.

Students appeared to be more
comfortable working together
when they were on the
boards.
Increased retention is
expected from the material in
the flipped unit.
Seeking social assistance was
beneficial for 3/4

Analytic Memo

VNPS, vertical nonpermanent surfaces, are good
for formative assessments.
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In the future, the VNPS
surfaces will be utilized more.
They will be used for
collaboration as well as
individual instruction.

Data Collection Tool
Interview #2

Findings
Students could recall selfregulatory feedback quicker
than they could recall their
grade on a particular quiz.
The feedback for selfregulatory feedback was all
positive.

Results
Increase self-regulatory
feedback.

In the flipped unit, students
wanted more guidance and to
be pushed more.
Being responsible for their
own learning caused them to
be more focused.
Students would like more
Next semester, more of the
than the correct answer on the questions will have step-byanswer key.
step solutions on the answer
key.

By the end of week six, instead of a teacher-centered warm-up, a student-centered warmup was implemented where students dictated which questions were addressed as well as provided
peer responses to answer the questions. They were times where everyone struggled on a problem,
but that was not the reality very often. I was able to utilize my time to address individualized
questions which supported the idea of receiving feedback through a dialogue approach.
Conclusion
This chapter displayed the students’ perceptions of self-regulation, self-regulatory
practices, self-regulatory feedback, and modifications made as a result of these perceptions in a
traditional classroom and a flipped learning environment. Findings suggest that students are open
to the inclusion of self-regulatory practices as well as self-regulatory feedback in a math
classroom. It also appears that being a self-regulated learner aids in the successful introduction of
a flipped learning environment. The data also reveals that modifications made as a result of
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dialogue about self-regulation and self-regulatory practices can have an impact on the student as
well as the individual. In Chapter 5, a discussion of the findings will be presented which
reconnects the theoretical frameworks that grounds this study to reveal implications for
mathematics educators and teacher preparation programs.
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CHAPTER 5: DISCUSSION, CONCLUSION, IMPLICATIONS
The purpose of this study was to understand the students’ perception of self-regulation,
their perception of their ability to engage in self-regulatory practices in a mathematics classroom,
their perception of self-regulatory feedback, and the instructional modifications that can be made
based on these perceptions in a flipped mathematics classroom. Throughout the action research
study, I sought to create a space for students to engage in the cyclical process of self-regulation
through activities that focused on self-regulatory practices separately and combined with
mathematical content knowledge and self-regulation in a flipped learning environment by
answering the following research questions which includes the slight revision to research
question 3:
1. What are students’ perceptions of self-regulation?
a. What do students perceive to be self-regulated learning?
b. What are students’ perceptions of the importance of self-regulated learning?
c. What are the obstacles associated with becoming a self-regulated learner?
2. What are students’ perceptions of their ability to engage in self-regulatory practices in a
mathematics classroom?
3. What instructional modifications does a teacher make in response to students' perceptions
of one’s ability to engage in self-regulatory practices in a flipped mathematics classroom?
a. What modifications does a teacher make in response to students’ responses to
self-regulatory activities and their perceptions of self-regulatory feedback?
b. What modifications does a teacher make in response to students’ perceptions of
the self-regulatory practices in a flipped learning environment?
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Research that focuses on self-regulation in a flipped classroom is still emerging as
research on self-regulated learning continues to thrive (Rasheed et al., 2020). Within the study of
self-regulation, there is a need for studies that position students’ perceptions of self-regulation
self-regulatory practices (Schunk, 2005b) in a flipped learning environment.
Discussion of Findings
The purpose of the first research question was to identify and understand students’
perceptions of self-regulation as it relates to learning. The goal was to identify the themes they
included in their informal definitions of self-regulated learning, their perceptions of its
importance, and the obstacles associated with becoming a self-regulated learner.
What do students perceive to be self-regulated learning?
The students were asked to complete a formative questionnaire and knowledge test about
self-regulation before they received any formal instruction or exposure to the topic, where those
scores were used to identify participants. After three weeks of participating in the study, where
they were exposed to the components of self-regulated learning, they were asked to define selfregulated learning. For some, the three weeks was sufficient to come up with a definition during
the first interview. For others, they took advantage of the opportunity to redefine self-regulated
learning at the end of the study while participating in the second interview.
The themes that emerged; independence, monitoring, understanding, and adjustments
resulted in an overall understanding that there is a need to take ownership of ones’ actions when
it comes to learning. These actions should include the ability to make informed decisions about
what needs to be accomplished by setting a reachable goal, which must be a priority. Simply
making a goal is not the final step. They also included the need to monitor their progress and
make the necessary adjustments to reach their goals. The one aspect that was not directly
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mentioned was the need to reflect throughout the process, which will be addressed in more detail
with research question 2.
What are students’ perceptions of the importance of self-regulated learning?
The knowledge test provided three direct questions about the importance of selfregulation (see Appendix F). Students agreed on the importance of self-regulation when it relates
to academics, athletics, musical endeavors, and its ability to help set goals. The coded interview
transcripts as well as the coded observations forms triangulated the data that was found on the
knowledge test. When directly asked through one of the pre-determined interview questions or
captured from questions as a result of the observation form, all four participants articulated its
importance when planning, monitoring, and adjusting in order to reach your goals. They were
able to relate it to key words associated with self-regulation, minus reflection.
The additional subthemes that surfaced revealed that they are thinking beyond the
academic side of self-regulation which hopefully translates into long term retention and
implementation. They articulated its importance and effect on being discipline and independent
during the phase of life where you have to motivate yourself to reach your goals. The connection
was also made to reiterate the fact that being self-regulated doesn’t mean doing everything by
yourself. It also aids you in knowing when to ask for help.
What are the obstacles associated with becoming a self-regulated learner?
The interviews and observation forms revealed a lack of knowledge about self-regulation,
the alluring nature of procrastination, an inability to productively manage time, and the absence
of a desire to focus and avoid distractions are all obstacles that potentially keep students from
becoming self-regulated learners. As an educator, you have to ask yourself: which one of these
things can I help with? The obvious response would be the lack of knowledge about self-
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regulation. The remaining obstacles can possibly be indirectly addressed as the importance of
being self-regulated reveals itself.
What are students’ perceptions of their ability to engage in self-regulatory practices in a
mathematics classroom?
The goal for the second research question was to not only understand students’
perception of their abilities to self-regulate but specifically their ability to engage in selfregulatory practices in a mathematics classroom. The original goal was to implement a different
self-regulatory strategy each week and gauge student’s ability to engage with that strategy.
Staying with the true nature of the cyclical process of self-regulation, adjustments had to be
made based off the observations and data analysis. As a result, an emphasis was placed on the
cyclical process of self-regulation (all 4 components), seeking information, and seeking social
assistance.
Planning received the most attention throughout the 6-week study. It was the first selfregulatory strategy that was addressed and easy to implement throughout the study. While
addressing planning, time was spent on the other elements but the number of activities, journal
prompts, observation questions, or warm-up questions that included the creation of a plan or the
mere mention of a plan outweighs the other components and strategies. By it being the first step
in the self-regulatory process, its’ constant inclusion was inevitable.
The data revealed that students feel as if they know how to plan but it also showed that
they don’t plan. The formative questionnaire and knowledge test resulted in planning being the
lowest score for the participants. They answered the knowledge questions correctly, but the
formative questionnaire that gauged their implementation of planning in their everyday life,
showed they don’t engage in planning as much as they do the other components. When
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evaluating how they plan, they were able to articulate that they have the ability to set goals and
study, but only one person could articulate a study plan outside of completing additional practice
questions.
Before the flipped unit, students considered their ability to monitor their grades and
complete practice problems as sufficient activity to check monitoring off their self-regulatory
checklist. After actively completing the planning guide for the flipped unit (see Appendix E) and
engaging in written and verbal dialogue about the plan throughout the unit, students were able to
understand the difference between monitoring a grade and monitoring their progress on a plan
that was created.
Despite an overemphasis on planning, students gravitated towards adjusting. They all
listed it when asked for their self-regulatory strength. It many instances, it was categorized as the
final phase of the self-regulatory cycle where decisions were made before you start back over
with another plan, without taking the time to reflect on the outcomes and then start the process
over.
Reflection was the one area that students directly avoided even though they indirectly
participated in this process. The data showed that there was an avoidance of questions or
activities that directly asked them to reflect. When asked to reflect using words such as “think
about”, “consider” or “review”, students were not apprehensive to participate or respond. There
was no correlation between reflection and the mental process of thinking about what needs to be
done when starting the cyclical process over. For example, when we were going through the plan
for the flipped unit, one of the participants was asked to reflect on their current plan. The
response was “what do you mean”. The question was restated as: take a look at your current
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plan, including the adjustments that you have already made, and think about whether or not you
need to change anything.
What instructional modifications does a teacher make in response to students’ responses to
self-regulatory activities and their perceptions of self-regulatory feedback?
A detailed account of the modifications made throughout the six weeks are included in
the results. Overall, students actively engaged with the activities, which facilitated modifications
as we went through the process. The modifications included implementing a dialogue approach
to activities and assignments, an increased utilization of the VNPS (vertical non-permanent
surfaces), an intentional focus on the components of SR, flexible grading expectations, and a
student-centered review that facilitated individual assistance and peer tutoring.
What modifications does a teacher make in response to students’ perceptions of self-regulatory
practices in a flipped learning environment?
The flipped learning unit took place at the end of the research period, which was
beneficial and problematic. We were able to spend four weeks prior to its implementation on
self-regulatory practices, which was beneficial. Unfortunately, by the time we got to the flipped
unit, the students were worried about focusing on self-regulated learning while taking on the task
of learning in a flipped learning environment. The strategies were disguised as suggested
strategies to be successful in a flipped learning environment until the end of the unit. I could not
place an emphasis on how the strategies were related to self-regulation. The discussion took
place in the interviews, so the participants benefited from the connection, but many students did
not have that opportunity.
The modifications in the flipped unit included making a detailed plan for success in the
unit, utilizing a structure reflection form on quizzes and test, and the implementation of a
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student-centered review that incorporated an element of movement. The plan, which included
aspects of planning, monitoring, adjusting, and reflecting became a live document that was
included throughout the 2-week period. The modifications made throughout the 6 weeks will all
be used next semester and I continue to strive to improve my flipped learning environment.
Relationship to Previous Literature
The theoretical frameworks that formed the foundation of this study were a sociopolitical
approach to research and classroom practices (Gutierrez, 2017; Stinson & Bullcock, 2015;
Valero, 2004; Valero, 2005) and a social cognitive perspective of self-regulated learning
(Zimmerman, 2013). The sociopolitical approach calls for a disruption of power where the topdown structure of power between the teacher, students, and mathematical content must be
reconfigured so there is an environment of shared power and identity recognition. The results
and modifications within the study exhibits a reconfiguration of the power of mathematics as
well as the power structure within the student-teacher relationship. According to Gutierrez
(2017), there is a need for mathematics instructors to challenge their attitudes towards
mathematics and its’ perceived value. The results of this study shows that the mathematics
content itself is not the source of power, it is the students’ ability to participate in self-regulatory
practices that empowers them to productively engage with the content. It is in this active
engagement that their identity as self-regulated learners emerged. This recognition of a new
identity and environment of shared power that aimed at providing students with a more equitable
voice was achieved without jeopardizing content.
There were three other findings that were present in the results that dealt with the social
cognitive aspect of the theoretical framework of this study. Zimmerman (2008) found that the
shift of external responsibility to internal responsibility and accountability is not equivalent to
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the idea that the journey of becoming a self-regulated learner requiring a completely independent
acquisition of knowledge and engagement in the learning process. Students were able to
associate seeking social assistance and knowing when to ask for help as a component of selfregulating. I also noticed similar findings to those found by Paris & Winograd (1999). During the
first week of the study, I realized that students required assistance to be able to develop the skills
necessary to become a self-regulated learner. Both Zimmerman (2008) and Paris and Winograd
(1999) realized that self-regulation has to be a proactive process rather than a reactive event that
happens as a result of detached factors. The analytic memos revealed similar findings.
Zimmerman’s (2013) cyclical model of self-regulation, consists of three self-regulatory
phases: forethought, performance, and self-reflection. As instruments were found to support the
direct teaching of self-regulation, the data associated with the performance phase was divided
into monitoring and adjusting. That slight deviation did not change the intention of the phases
but did allow for a more in-depth analysis of the phases of self-regulation.
There is not a shortage of research on the correlation between self-regulation and
academic achievement. There is however a shortage of research that highlights how teachers can
directly teach self-regulation in the classroom to support the development of self-regulated
learners. This lack of research could be due to the lack of training and development that teachers
receive in the field of self-regulation. In this study, I found that teaching self-regulation requires
a proactive approach to the subject which is consistent with the finding of (Zimmerman, 2013).
They found that without formal training or the independent exploration of the research available,
teachers will struggle with teaching self-regulation, resulting in less implementation. During my
research for the proposal, I was fortunate to find resources that were already created that could
measure a students’ ability to self-regulate as well as a self-regulation curriculum that provided
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examples of activities that could be used to teach the components of self-regulation. Without the
resources, my research would have mirrored the situation found by (Schunk, 2005b) where
qualitive studies that include students’ perception of self-regulation are avoided.
Limitations of Findings
The population available for the action research study is a limitation of the study. The
students enrolled in my classes for the semester were all signed up for an optional math class.
They choose to take a rigorous course for their 4th math credit, along with many of them being
classified as gifted. The lack of diversity in intellectually ability is where the limitation lies. Even
though the goal is not to generalize, it would have been interesting to look at the perceptions of
students that are not traditionally as motivated to challenge themselves academically.
The second limitation that reveled itself was the students’ lack of knowledge about selfregulation and its effect on the timeline. Originally, a different self-regulatory strategy was going
to be introduced throughout the six-week study. The first week revealed a snag in that plan as
students were unaware of the cyclical process of self-regulation and were unable to productively
engage in them were described. As a result, there were four self-regulatory strategies that were
covered during the six weeks. This limitation led to the third limitation.
The next limitation was the amount of data that was included in the study. The data
collection and analysis took place simultaneously. As I completed the weekly analysis necessary
to make changes for the upcoming weeks, more and more activities were included that allowed
students to actively engage in self-regulation as the data showed it was needed. The ideal
solution would have been to extend the data collection period, but the start date did not allow an
extension since the participants were all seniors and would be graduating this semester. Some of
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the data also had to be transcribed and returned to the students to complete the necessary steps
associated with member checking.
Implications
Future Practice
Professional development is provided by the County during pre-planning, PLC
(professional learning community) days, and post-planning. There should be sessions available
that address self-regulation as well as self-regulation in a flipped learning environment since the
goal of adolescence is self-regulation (Steinburg, 2014) and the idea of a flipped classroom has
already been an option for the past few years. Teachers need training and resources to properly
implement self-regulated learning as a tool that complements the required curriculum. If research
shows there is a correlation between students’ ability to self-regulate and academic achievement,
there should be an outpour of support for this non-content specific approach to increasing
academic achievement. I believe that its’ the lack of exposure to the possibilities of selfregulation in the secondary setting that is holding back us back from assisting students with a
tool that extends beyond our content.
The next implication is that it is possible to create a flipped learning environment where
self-regulation is emphasized in a traditionally teacher-centered content area. The data showed
that students were able to actively engage in self-regulatory practices while adjusting to a new
instructional practice (flipped learning). The modifications made allowed for an emphasis on
curriculum as well as self-regulation, which is already linked to academic achievement.
Future Research
There are two suggestions for future research that resulted from this research study. I will
start with the one that hits close to home, as it will start my next research journey. Throughout
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the study, it became obvious that the participants were on a different path in terms of life after
secondary education. My fourteen years of teaching has also shown me that students have
different priorities when pursuing goals for themselves in the classroom. It wasn’t until I ran
across an article by Boekaerts (1997) that I even considered the idea that self-regulation could
have a top-down or bottom-up approach. Boekaerts’ model of self-regulation proposes 2
priorities that student strive to balance as they straddle between growth goals and well-being
goals (Boekaerts, 1997; Boekaerts & Niemivierta, 2000), by having a top-down or bottom-up
approach to self-regulation:
The mastery/growth process explains the pursuit of self-chosen learning goals or goals
that increase academic resources. Mastery strivings are energized from the top down by
motivation such as personal interest, values, expected satisfaction, and rewards. The SR
is top down also because students’ adopted learning goals steer the process. When SR is
triggered by cues from the environment it is bottom up. Instead of beginning work with
goals that are firmly established, it is feedback from the task and classroom reward
structures that help to establish work orientations and changes in work styles. Students
become concerned with emotional well-being when environmental cues signal that all is
not well. (Boekaerts & Corno, 2005, p. 203−204).
An exploration of Boekaert’s model in a flipped learning environment if the next chapter of my
research journey.
There is a need for future research in the field of self-regulated learning. There is a lack
of studies that focus on students’ perceptions, self-regulatory feedback, and self-regulated
learning in a flipped learning environment. There is no shortage of studies that link students’
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ability to self-regulate with academic achievement, but the research settings are not in a flipped
learning environment.
One could also extend the needed research to include the research on a flipped classroom
vs. a flipped learning environment in a mathematics classroom. The systematic review what was
used in the literature review focused on the limited amount of research that focused on selfregulated learning in a flipped classroom. Not one of those articles mentioned the difference
between a flipped classroom and a flipped learning environment. When trying to find resources
for the literature review, it was close to impossible to find articles related to flipped learning in a
mathematics classroom.
Researcher Comments
As the age of adolescence continues to expand, so does my interest in preparing students
for life outside of mathematics, which is hopeful portrayed throughout the study. The goal of my
research was never to formally add to the research world. Instead, the goal was to share my
journey through action research with other educators that have an interest in flipped learning and
self-regulation/self-regulation learning. I wanted to discover how I could take my students’
perceptions of a concept that should be a major focus of adolescence, positively influence it, and
give them tools that could have a long-term effect of them as students and individuals. I also
wanted to experiment with different ways to increase success in a flipped learning environment
since I implement it every year, which I feel was accomplished by focusing on self-regulation
before the flipped learning unit began.
As I read through the analysis of the final interview, I realized that some of the themes
that emerged did not make it into the paper because they did not answer a specific research
question. It was through this last phase of analysis that I realize that the impact of this study was
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far greater than I hoped for. The personal themes that emerged (personal growth, increased
ownership, new experiences, vulnerability, and a sense of importance as an individual) will
forever impact me as an educator.
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Appendix A: Self-Regulation Formative Questionnaire Items
Strongly
Disagree
1
1. I plan out projects that I want to
complete.
2. If an important test is coming up, I
create a study plan.
3. Before I do something fun, I
consider all the things that I need to
get done.
4. I can usually estimate how much
time my homework will take to
complete.
5. I have trouble making plans to
help me reach my goals.
6. I keep track of how many projects
are going.
7. I know when I am behind on a
project.
8. I track my progress for reaching
my goal.
9. I know what my grades are at any
given time.
10. Daily, I identify things I need to
get done and tract what gets done.
11. I have trouble remembering all
the things I need to accomplish.
12. I do what it takes to get my
homework done on time.
13. I make choices to help me
succeed, even when they aren’t the
most fun right now.
14. As soon as I see things aren’t
going right, I want to do something
about it.
15. I keep trying as many different
possibilities as necessary to succeed.
16. I have difficulty maintaining my
focus on projects that take a long
time to complete.
17. When I get behind on my work, I
often give up.
18. I think about how well I’m doing
on my assignments.
145

Disagree

Neutral

Agree

2

3

4

Strongly
Agree
5

19. I feel a sense of accomplishment
when I get everything done on time.
20. I think about how well I’ve done
in the past when I set new goals.
21. When I fail at something, I try to
learn from my mistake.
22. I keep making the same mistake
over and over.
23. I feel a sense of accomplishment
when I get everything done on time.
24. I think about how well I’ve done
when I set new goals.
25. When I’m criticized, I consider
what I could have done differently.
26. When I fail at something, I try to
learn from my mistakes.
27. When I’ve been struggling with
something, I don’t want to think
about it.
28. I keep making the same mistakes
over and over again.
Adopted from Gaumer Erickson, A.S., Monroe, K., Soukup, J., & Noonan, P. M. (2018). Selfregulation formative questionnaire. In P. Noonan & A. Gaumer Erickson. The skills that matter:
Teaching interpersonal and intrapersonal competencies in any classroom (p. 177-178). Corwin
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Appendix B: Self-Regulation Performance-Based Observation Form
Based on observations across time or in specific situations, evaluate each student’s
performance.
- Beginning: Not yet able to demonstrate without scaffolding.
- Emerging: Minimal or superficial demonstration; promoting likely required.
- Proficient: Sufficient demonstration including self-appraisal and detailed, personalized
application.
- Advanced: Independent and consistent demonstration; teaches/prompts others.
- Not observed is documented if there has not been the opportunity to observe the
behavior performed by an individual student.
Self-Regulation Sequence Beginning
Emerging
Proficient
Advanced
Not
Indicator
Observed
1. Demonstrates the
ability to create a plan to
accomplish a task or set
of tasks.
2. Identifies potential
barriers to plan
completion using if-then
statements.
3. Monitors progress of
efforts over time.
4. Plans and practices
ignoring some
distractions during a task,
resulting in increased
focus.
5. Reflects on strengths,
challenges, effort, and
outcomes related to selfregulation in specific
situation.
Additional Comments:

Student Feedback:

Adapted from Gaumer Erickson, A.S. & Noonan, P. M. (2018). Self-regulation performancebased observation. Derived from Noonan, P. M. & Gaumer Erickson, A. S. (2018). College &
Career Competency Sequence. College & Career Competency Framework.
http://ccframework.org
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Appendix C: Self-Regulation Performance-Based Reflection Items
For the task of ________________________, rate your self-regulation.
Component

Limited SelfRegulation
I didn’t do much
planning. I may
have thought about
it a little.

Moderate SelfRegulation
I thought about what
I needed to do to
accomplish this. I
may have written
down a little.

Monitoring

I didn’t do much to
track my progress. I
may have thought
about it a little.

Adjusting

I didn’t really adjust
my plan even when
I should have.

Occasionally, I
though about my
progress to
accomplishing the
task and the effort I
put into it. Other
people may have
reminded me to
monitor my progress.
I thought through
some of the things
that were getting in
my way when I got
off track.

Reflecting

I didn’t reflect
throughout the
process. I may have
reflected a little at
the end.

Planning

Substantial/Thoughtful
Self-Regulation
I planned this out with
the detailed I needed to
accomplish it. I thought
about my past efforts to
make a plan that would
work well for me.
I monitored along with
way, making sure I was
on track to accomplish it
and thinking through the
effort I put into it.

I adjusted as needed to
stay on tract or modified
my plan to accomplish
this. I Though about
what was getting in my
way when I got off track
and made changes.
Occasionally, I
I reflected throughout
reflected on my effort the process on my
and my progress. I
effort, my progress, and
may have reflected
my learning.
on my learning.

Additional Thoughts:

Feedback:

Adapted from Gaumer Erickson, A.S. & Noonan, P. M. (2021). Self-regulation performancebased reflection. In A. Gaumer & P. Noonan. (in press). Teaching the skills that matter: 75
instructional activities that develop adolescents’ self-regulation. Solution Tree.
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Appendix D: Analytic Memo Writing Prompts
1. Reflect and write a descriptive summary of the data.
2. Reflect on and write about how you personally relate to the participants and/or the
phenomenon.
3. Reflect on and write about the participants’ actions, reactions, and interactions.
4. Reflect on and write about the participants’ routines, rituals, rules, roles, and relationships.
5. Reflect on and write about what you find intriguing, surprising, or disturbing.
6. Reflect on and write about your code choices and their operational definitions.
7. Reflect on and write about emergent patterns, categories, themes, concepts, assertions, and
propositions.
8. Reflect on and write about the possible networks and processes (links, connections, overlaps,
flows) among the codes, patterns, categories, themes, concepts, assertions, and propositions.
9. Reflect on and write about an emergent or related existing theory.
10. Reflect on and write about any problems with the study.
11. Reflect on and write about any personal or ethical dilemmas with the study.
12. Reflect on and write about future directions for the study.
13. Reflect on and write about a synthesis of the analytic memos generated thus far
(metamemos).
14. Reflect on and write about tentative answers to your study’s research questions.
15. Reflect on and write passage drafts for the final report of the study.
Saldana, J. (2021). The coding manual for qualitative researchers (4th ed.). Sage.

SRL Processes
Metacognitive: planning, settling goals, self-monitoring, self-evaluation
Motivational: learners’ perception of self-efficacy, self-attributions, intrinsic task interest
Behavioral: adjusting themselves to the learning context such as selecting, structuring, and
creating environments that support learning, seeking help from peers, instructors, and resources.
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Appendix E: Journal Planning Form
Unit: ___________________
Unit Test Date: ___________

Feedback:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
List of Topics
Video

Notes
Independent

Quiz Date

*Quiz is required
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Quiz Grade

Adjustments

Appendix F: Self-Regulation Knowledge Test Items
Each item is scored as correct or incorrect.
1. Choose the best description of self-regulation.
a. When you proactively plan for how to reach a goal, learn a skill, or accomplish a task.
b. When you proactively use a process (e.g., planning, monitoring the plan, making
changes as needed, and reflecting) to reach a goal, learn a skill, or accomplish a task.
c. When you follow your teacher’s detailed directions (including making changes as
suggested by your teacher and reflecting on your progress) for reaching a goal, learning a
skill, or accomplishing a task.
d. When you make progress toward reaching a goal, learning a skill, or accomplishing a
task.
Describe if each of the scenarios describes at least on component of self-regulation.
Scenario

Is it selfregulation?
Yes
No

2. After school, you parent takes your phone and says you’ll get it back
when your homework is done.
3. You want to improve your grade in English, so you check your grade
Yes
every Friday to see if it has gotten better.
4. You write down the homework that you need to complete and check it
Yes
off your list as you finish it, making sure to finish each assignment.
5. You were working on your math assignment and came to a problem
Yes
you didn’t know how to solve. You texted your friend for help, but he
hasn’t responded, so you leave the answer blank.
6. Which of these things is NOT likely to be a result of improving your self-regulation?

No
No
No

a. Increased control of your learning and academic success
b. Increased ability to recognize and address your own mistakes
c. Increased ability to reach goals without encountering any barriers
d. Improved time management and organization
7. Identify the best example of using the self-regulation process to address problems with being
late to school.
a. Telling a parent/guardian about the problem and asking for help to get you to school on
time.
b. Setting an extra alarm tomorrow to make it more likely that you will get up on time;
that should eliminate the problem.
c. Considering possible reasons for tardiness (e.g., staying up too late, not gathering
supplies until morning) and making a plan to address those things, including how to see if
you’re making progress.
d. Deciding that now that you’re aware of the issue, you won’t have trouble tomorrow –
you know you just need to get up with the alarm, instead of hitting snooze or turning it
off; then you won’t be late.
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Identify which self-regulation component (plan, monitor, make changes, reflect) each behavior
addresses:
Behavior
Component
8. Each day, crossing tasks off a to-do list as you Plan Monitor
Make
Reflect
finish them.
Changes
9. Recognizing when something isn’t working
Plan Monitor
Make
Reflect
and immediately adjusting your actions to get
Changes
back on track.
10. Thinking each day about successes, setbacks, Plan Monitor
Make
Reflect
and specific things you’ve learned.
Changes
11. Breaking down big goals into smaller pieces. Plan Monitor
Make
Reflect
Changes
12. After encountering setbacks, looking for
Plan Monitor
Make
Reflect
solutions and trying as many as needed.
Changes
13. Thinking about your past efforts when
Plan Monitor
Make
Reflect
setting new goals.
Changes
14. Using specific ways to track your progress.
Plan Monitor
Make
Reflect
Changes
15. Which of these actions does not specifically address a self-regulation component?
a. Creating a study plan for important tests or a timeline of tasks/steps for long-term
projects.
b. Checking your grades every week to see how teachers have graded your performance
on assignments, projects, and tests.
c. Knowing when you are behind on a task and figuring out the best steps to take to get
back on track.
d. Having specific methods in mind for how you will measure your progress as you work
toward a goal.
16. Which of these would you NOT use to monitor progress on your self-regulation plan?
a. A graph showing your progress over time.
b. A journal where you describe daily progress and identify if you are on-task
with your plan.
c. A rubric to compare with your work to see if you are meeting the criteria.
d. A comparison of your progress to your friend’s progress on the same
project/assignment.
17. You are told to write an essay, due in 3 weeks. The last time you had a task like this, you
didn’t write it until the night before. Your grade wasn’t very good, and you want to do better.
Using what you’ve learned, choose the best option.
a. Break the assignment down into the basic parts (e.g., choose a topic, outline the essay,
write the essay, etc.), and estimate how much time each part takes. Work backwards to
identify deadlines for each part. Afterward, reflect on the quality of your work.
b. Talk about the project with your friend Beth, who is great at planning how to space out
work. Ask her what her timeline is for accomplishing the project, and make that your
timeline, too. After you finish, reflect on how well you did.
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c. See your teacher to discuss your difficulties with this type of assignment and ask what
you should do differently this time. Follow the teacher’s plan and timeline to complete
each part of the assignment, getting back on track when necessary.
d. Break the assignment down into the basic parts and make a plan for each part. Note
specific tasks and their deadlines. Check off tasks as completed. If behind, figure out how
to get back on track. During and after, consider what works and what could be improved.
True or False
18. _____ Self-regulation is important for academics, but it doesn’t really help improve athletic
or musical ability.
19. _____ Building your self-regulation skills can also help improve your goal setting abilities.
20. _____ Using self-regulation can help you resist distractions.
Open Ended
21. Imagine that you are struggling to learn a concept in math. Provide brief descriptions of how
you would address the first two components of self-regulation to work toward improving your
learning.
- Plan:
- Monitor:
Adopted from Gaumer Erickson, A. S. & Noonan, P. M. (2021). Self-regulation assessment
suite: Technical report. Collect & Career Competency Framework. http://cccframework.org.
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Appendix G: Interview Protocol & Questions
Interview # ___________________
Participant: __________________
Date: _______________
Welcome and thank you for your participation today. My name is Nakia Salam and I am
a doctoral student at Kennesaw State University conducting research on the impact of selfregulated learning strategies and feedback. This interview will take approximately 30 minutes
and will include 6 questions regarding your opinion of math and your experiences with feedback
and self-regulation. Since I have already received the signed consent from you and your parents,
I would like your permission to audio record this interview so I may accurately document the
information you convey. If at any time during the interview you wish to discontinue the use of
the recorder or the interview itself, please feel free to let me know and we will stop. All your
responses are confidential. Your responses will remain confidential and will be used only for
research and educational purposes. Your participation in this interview is completely voluntary.
You may also withdraw your participation at any time without consequence. Do you have any
questions or concerns before we begin?
Interview #1: SRL Strategies
1. What is self-regulated learning?
2. What is your perception of self-regulated learning?
3. Is it important to be a self-regulated learner? Why or why not?
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4. What are the difficulties when trying to self-regulate? How can a teacher help with these
difficulties?
5. In the pow-wow activity, you identified your strength in the ___ category. According to your
previous formative questionnaire, your strength was in the ___ category. Do you think it was a
coincidence that it was the same? Why do you think it was different?
6. How do you use videos when learning math?
Interview #2: Flipped Learning
7. According the previous interview, you defined self-regulation as ___. Do you still agree with
that definition? Would you like to make any modifications?
8. We implemented the following SRL strategies over the past 6 weeks: planning, monitoring,
information seeking, and seeking social assistance. What self-regulated strategy did you like or
dislike the most? Have you used either of these strategies?
9. What kind of support do you need to be a self-regulated learner in a flipped classroom?
10. What are the advantages of being a self-regulated learner in a flipped math classroom?
11. What types of feedback do you recall?
12. How have you used the feedback that you have received in the past two units?
13. What role has feedback played in your ability to self-regulate in a flipped learning
environment?

155

Appendix H: Analytic Memo 1: (After the participants were determined).
Reflect on and write about how you personally relate to the participants and/or phenomenon.
Similarities
V

-smart, yet doubts herself

- Has a plan after high school
that does not include college
- Wants to pursue cosmetology

- Wants to have her own
business (hair salon)
-soft spoken
-Low Self-regulator

D

- Quiet
- Special Education Student
-Future Mechanic

- I wouldn’t mind owning
my own blue-collar business.
Planning is my highest
category/reflection would be
my lowest.

-Would love to know how to
work on cars but I don’t
think I could do more than
play with them and own the
shop.
- Prefer Disney, don’t
like the gruesome death
in anime.

-Bad first impression

-People that don’t know me
personally, make a lot of
assumptions.

-Prom Queen nominee

- No interest in the
pressure or social
responsibility of prom
queen.
- Like sports (football,
-I know nothing about
baseball, softball, soccer, and swimming
basketball)
Overachiever
Didn’t have to work as
hard to do well.
My actions and
motivations were my
own.
Small Circle
- Don’t like golf

- Student Athlete

J

Outspoken
High Self-Regulator

- Far from quiet.
- gifted student

- Loves anime

K

Differences
- Didn’t question my
academic ability in high
school.
- College was presented
as the only option to
change my situation
- At that age, I would
have never considered
something like this.

Overachiever
Strong Family Support

Bubbly personality
- Student athlete (golf)
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M Positive outlook on life
Will not stray away from a
challenge
Bubbly personality
Hard working
Educated family

- I like the sports that my
kids play (maybe because
those are the ones that I
understand)
Positive about the future
Do not avoid challenges
Too opinionated to be
bubbly
Hardworking
Blue collar family

I was hoping to find some way to be able to relate to the participants, whether it was
through our personalities, educational experiences, family background, or our desired career
paths. I have learned that I tend to understand things and people when I can relate to them or
have some understanding of our differences.
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Appendix I: Minor Assent Form
Minor Assent
IRB-FY22-271
Title of Research Study: Understanding Students’ Perceptions of Self-Regulatory Instructional and
Learning Strategies
Researcher's Contact Information:
Nakia Salam, 423-605-9892, nakia.salam@cobbk12.org or nsalam@students.kennesaw.edu
Dissertation Chair’s Contact Information:
Dr. Brain Lawler, 470-578-4235, blawler4@kennesaw.edu

Introduction
You are being invited to take part in a research study conducted by Nakia Salam of Kennesaw State
University. Before you decide to participate in this study, you should read this form and ask questions
about anything that you do not understand.
Description of Project
The purpose of this research is to understand students’ perceptions of self-regulatory instructional and
learning strategies, their usefulness in a flipped learning environment, and the relationship between
feedback and their perceptions. This work is both important and needed within the field of mathematics
education. The research questions are:
1. What instructional modifications does a teacher make in response to students’ perceptions of the
relationship between the characteristics of a flipped learning environment and one’s ability to
engage in self-regulatory practices in a mathematics classroom?
2. What are students’ perceptions of self-regulation?
a. What do students perceive to be self-regulated learning?
b. What are students’ perceptions of the importance of self-regulated learning?
c. What are the obstacles associated with becoming a self-regulated learner?
Explanation of Procedures
You may consent for me to make research observations of your work and copies of the documents you
create in class and in your journals. These observations will be notes on your comments and actions
during class. In the event that consent is not obtained from all students, only those small groups in which
consent was obtained will be observed and collected for later analysis.
Four students will be asked to participate in an interview (before or after school). These four students are
selected based on the current grade in the class as well as their score on the formative questionnaire.
Time Required
The study will take place throughout the spring semester. I am making copies and notes of activities you
complete as part of your everyday classroom activities. If you are selected as one of the four participants
for an interview (30 minutes), it will take place before or after school to make sure it does not interfere
with class time.
Risks or Discomforts
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There are no discomforts or stresses that may be faced during this research that would not be faced during
normal classroom participation. Participation entails only minimal risks that accompany typical
instruction occurring in your class. There is no compensation.

Benefits
There is no benefit for a student participating in this research study. Participation does not affect a
student’s grade in the class.
For students interested in improving their ability to self-regulate at the secondary level of school, the
study will provide a deeper understanding of students’ perceptions of self-regulation and self-regulatory
practices that could assist in becoming a self-regulated learner.
Confidentiality
The results of this participation will be confidential and not be released in any individually identifiable
form without the prior consent of the participant unless required by law. All participating members will
be assigned a pseudonym which will be used in data analysis and research reports. The audio recorded
interviews will be transcribed and coded using the assigned pseudonyms.
All work will be stored and locked on a secure server which only the researcher will be given access to.
The information will not be shared with anyone else, and the information will be shredded a year after the
completion of the study.
Inclusion Criteria for Participation
All students in Mrs. Salam’s 3rd block math class are being invited to participate. Your participation in
this research is completely voluntary and takes place during this semester. You are under no obligation to
participate. There will be no membership or personal penalties if you choose not to participate in the
research.

Signed Consent
I agree and give my permission to participate in this research project. I understand that participation is
voluntary and that I may withdraw my permission at any time without penalty.
__________________________________________
Signature of Participant, Date

___________________________________________________
Signature of Investigator, Date
___________________________________________________
Signature of Principal, Date
____________________________________________________________________________________
PLEASE SIGN BOTH COPIES OF THIS FORM, KEEP ONE AND RETURN THE OTHER TO THE
INVESTIGATOR
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Research at Kennesaw State University that involves human participants is carried out under the oversight
of an Institutional Review Board. Questions or problems regarding these activities should be addressed to
the Institutional Review Board, Kennesaw State University, 585 Cobb Avenue, KH3417, Kennesaw, GA
30144-5591, (470) 578-7721.
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Appendix J: Parental Permission Form

Parental Permission Form
IRB-FY22-271
Title of Research Study: Understanding Students’ Perceptions of Self-Regulatory Instructional and
Learning Strategies
Researcher's Contact Information:
Nakia Salam, 423-605-9892, nakia.salam@cobbk12.org or nsalam@students.kennesaw.edu
Dissertation Chair’s Contact Information:
Dr. Brain Lawler, 470-578-4235, blawler4@kennesaw.edu

Introduction
Your student is being invited to take part in a research study conducted by Nakia Salam of Kennesaw
State University. Before you decide to allow them to participate in this study, you should read this form
and ask questions about anything that you do not understand.
Description of Project
The purpose of this research is to understand students’ perceptions of self-regulatory instructional and
learning strategies, their usefulness in a flipped learning environment, and the relationship between
feedback and their perceptions. This work is both important and needed within the field of mathematics
education. The research questions are:
1. What instructional modifications does a teacher make in response to students’ perceptions of the
relationship between the characteristics of a flipped learning environment and one’s ability to
engage in self-regulatory practices in a mathematics classroom?
2. What are students’ perceptions of self-regulation?
a. What do students perceive to be self-regulated learning?
b. What are students’ perceptions of the importance of self-regulated learning?
c. What are the obstacles associated with becoming a self-regulated learner?
Explanation of Procedures
You may consent for me to make research observations of your students’ work and copies of the
documents they create in class and in their journals. These observations will be notes on their comments
and actions during class. In the event that consent is not obtained from all students, only those small
groups in which consent was obtained will be observed and collected for later analysis.
Four students will be asked to participate in an interview (before or after school). These four students are
selected based on the current grade in the class as well as their score on the formative questionnaire.
Time Required
The study will take place throughout the spring semester. I am making copies and notes of activities that
are completed as part of the everyday classroom activities. If they are selected as one of the four
participants for an interview (30 minutes), it will take place before or after school to make sure it does not
interfere with class time.
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Risks or Discomforts
There are no discomforts or stresses that may be faced during this research that would not be faced during
normal classroom participation. Participation entails only minimal risks that accompany typical
instruction occurring in your class. There is no compensation.
Benefits
There is no benefit for a student participating in this research study. Participation does not affect a
student’s grade in the class.
For students interested in improving their ability to self-regulate at the secondary level of school, the
study will provide a deeper understanding of students’ perceptions of self-regulation and self-regulatory
practices that could assist in becoming a self-regulated learner.
Confidentiality
The results of this participation will be confidential and not be released in any individually identifiable
form without the prior consent of the participant unless required by law. All participating members will
be assigned a pseudonym which will be used in data analysis and research reports. The audio recorded
interviews will be transcribed and coded using the assigned pseudonyms.
All work will be stored and locked on a secure server which only the researcher will be given access to.
The information will not be shared with anyone else, and the information will be shredded a year after the
completion of the study.
Inclusion Criteria for Participation
All students in Mrs. Salam’s 3rd block math class are being invited to participate. Your students’
participation in this research is completely voluntary and takes place during this semester. They are under
no obligation to participate. There will be no membership or personal penalties if they choose not to
participate in the research.

Signed Consent
I agree and give my permission for my child to participate in this research project. I understand that
participation is voluntary and that I may withdraw my permission at any time without penalty.
__________________________________________
Signature of Participant, Date
___________________________________________________
Signature of Parent/Guardian, Date
___________________________________________________
Signature of Investigator, Date
___________________________________________________
Signature of Principal, Date
____________________________________________________________________________________
PLEASE SIGN BOTH COPIES OF THIS FORM, KEEP ONE AND RETURN THE OTHER TO THE
INVESTIGATOR
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Research at Kennesaw State University that involves human participants is carried out under the oversight
of an Institutional Review Board. Questions or problems regarding these activities should be addressed to
the Institutional Review Board, Kennesaw State University, 585 Cobb Avenue, KH3417, Kennesaw, GA
30144-5591, (470) 578-7721.
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Appendix L: Planning Activity 1
To complete this activity, answer the prompts below. Be reflective and honest – there are no
right or wrong answers on this. The purpose of this exercise is to help you understand your
current approach to making plans, including identifying what you’re already doing well and what
you would work on improving.
Write a few sentences about how you approach new assignments/goals (in school,
sports/extracurricular activities, work, etc.). Consider the following questions when writing your
answer: Do you make a plan? Do you wait for someone else (teacher, parent, friend, etc.) to tell
you how to proceed? Do you dive straight in and immediately start working?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
If you make plans, write a few sentences about what they look like. Consider the following
questions when writing your answer: Do your plans include lots of details or are they a broad
outline? Do you think about what you can realistically get done in the allotted time or do you just
decide you’ll figure it out as you go? Do you write down your plan or just thing about the steps?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Appendix M: Monitoring Your Plan Activity
Answer the prompts below. Be reflective and honest – there are no right or wrong answers on
this. The purpose of this exercise is to help you understand your current approach to monitoring
your progress, including identifying what you’re already doing well and what you would work
on improving.
Write a few sentences about how you monitor your progress (in school, sports/extracurricular
activities, work, etc.), considering the questions below when answering:
- Do you determine whether or not you are on track?
- Do you not realize that you are off-track before the deadline arrives?
- Do you sometimes depend on others (teachers, parents, friend, etc.) to monitor your progress
for you?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Appendix N: Adjusting Your Plan as Needed Activity
Think of a time when you had a plan go off track, and then reflect on and answer the questions
below.
- What specifically derailed my plan (consider which step/piece, what obstacle/set back within
the plan, etc.)?
- What specific actions/steps could I have taken to get back on track?
- What resources (including assistance from other people) could I have used to get back on track?
- What consequences or rewards could I have given myself along the way support my progress
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Appendix O: Reflecting on Your Plan Activity

Answer the prompt below. The purpose of this activity is to help you understand your current
approach to learning from your efforts both during and after working on a self-regulation plan (in
school, sports/extracurricular activities, work, et.). Remember – there are no right or wrong
answers; just be reflective and honest so that you can accurately identify what you’re already
doing well and what you could work on improving for reflection.
Write a few sentences about if/how you reflect during a self-regulation process. Consider the
following question when writing your answer:
- What sorts of things (e.g., progress, barriers, adjustments) do you reflect on? Do you use your
monitoring data to focus your reflection on the most relevant areas for that plan? Do you reflect
on your overall self-regulation efforts at this point or just your specific progress so far?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Write a few sentences about if/how you reflect after a self-regulation plan. Consider the
following questions when writing your answer:
- Do you reflect after you finish a goal or task that you worked to self-regulate?
- What sorts of things (e.g., what went well, what needs improvement, what progress you made
towards your goal) do you reflect on?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
_________________________________________________________________________
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